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INOACHUTEJIBHASA 3AIINCKA

[IporpamMmma mo Qu3uke Ha ypOBHE OCHOBHOTO 0O0IEro oOpa3oBaHMs COCTaBJeHa Ha
OCHOBE MOJOXEHUI M TpeOOoBaHUI K pe3ysibTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHOM Tporpammbl, mpexacraBieHHsix B OI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIeNmu mnpenojaBaHus y4eOHOTO
npenmMera «Ou3nkay.

Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTeCTBEHHOHAYYHOH TI'paMOTHOCTH OOYYAIOIIUXCS M OpraHU3alMI0 M3Y4YeHUs (QHU3UKH Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMMe mo ¢u3uKe yYUTBHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npenmera B peanu3anuu  TpeboBanuit ®I'OC OOO K mnIaHUpPyeMbIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yjbTaTaM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYUYHBIX YUEOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'O 00I1IEr0 00pa3oBaHusl.

[Iporpamma 1o ¢pu3MKE yCTaHABIMBAET pacHpeAesieHre ydyeOHOro MaTepualia 1o rojam
oOydeHus (o Kiaccam), IMpeajaraeT MNPUMEPHYIO IOCIENOBATeIbHOCTh M3yUYEHUS TeEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4Y€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaroIIuXCsl.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKA3aHUS METOAMYECKONW MTOMOIIN YUUTEIIO
B CO3aHMU pabouel MporpaMMBbl 1o y4eOHOMY MpEAMETY.

®u3nKa SBISETCS CUCTEMOOOPA3YIOIIUM /ISl €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB M SIBJICHUH, U3y4aeMbIX XHMUEH,
Ouosnorueii, actpoHoMHueld U Qu3ndeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHpa, IpeAocTaBiseT HaumOojee siCHble oOpas3ipl MPUMEHEHHMs HAy4YHOro MeToja
MO3HAHMS, TO €CTh CIIOCO0a MOIYYeHUS JOCTOBEPHBIX 3HAHUI O MHpE.

Opna w3 TNaBHBIX 3a7ad (U3NYECKOro 00pa3oBaHUS B CTPYKType oOIiero oopazoBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTM W UHTEpeca K HaykKe Yy
oOyyJaronuxcs.

Wzydyenne ¢u3uku Ha 0a30BOM YpOBHE TMPENIoJiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIUMH €CTeCTBEHHOHAYYHYIO TPaMOTHOCTb:

® HAyYHO OOBSCHSTH SIBJICHUS,
® OIEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0OBAHUS;
® HHTEPNPETUPOBATH JAaHHBIE W KCIOJIB30BaTh HAy4YHBIE JOKA3aTEeNbCTBA IS
MOJTy4eHUs BEIBOJIOB.
[lenn w3yueHuss (U3WKU HA YPOBHE OCHOBHOTO OOIIETO0 OOpa30BaHUS OMPEIEICHBI B

Konnernmuu npenogaBanust yaeOHOro npeamera «Pusnka» B 00pa3oBaTEIbHBIX OPraHU3AIUAX



Poccuiickoit deneparnuu, peanu3yONMX OCHOBHBIE 00I1e00pa3oBaTeIbHbIE MPOTPAMMBIL,

yTBepkAEHHOU pemenneM Kosermn MunncreperBa npocsemenus Poccuiickon ®enepanuun

(mportokon ot 3 nexadps 2019 r. Ne [IK4BH).

Hesan uzyyennsi Gu3nKu:

npuoOpeTeHre HHTepeca M CTpeMIIEHHs OO0ydYaroluxcs K HAy4YHOMY H3yYEHHIO
IPUPOBI, PA3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3sBUTHE TMPEJICTABICHUH O HayyHOM METOJe TO3HaHUS U (HOpMHUpOBaHHE
HCCJIEI0BATEIBCKOTO OTHOIIECHUS K OKPYIKAIOIUM SIBJICHUSM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3yueHHs] OCHOB CTPOCHUS
MaTepuy U GyHJaMEHTAJIbHBIX 3aKOHOB (PU3MKH;

¢dopMHpoBaHUE TPEACTABICHUN O PO (DU3MKH JUIA Pa3BUTHSA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUi;

pa3BUTHE TMPEICTABICHHA O BO3MOXHBIX cdepax Oynmymeidl npodeccHoHaIbHOM’
NeSITeTbHOCTH, CBSI3aHHOM C (DM3MKOM, MOATOTOBKA K JalbHEUIIEMY O0YyYEHHIO B TOM

HaIlpaBJICHHUU.

I[OCTI/I)KGHI/IC 9THUX ueneﬁ [IporpamMmsbl 110 (1)I/I3I/IK6 Ha YPOBHC OCHOBHOI'O 061_[161"0

06pa3OBaHI/IH obecnieunBaeTCs pPECIICHUEM CIIEAYIOUINX 3ada4:

npuoOpeTeHne 3HAaHUW O JHUCKPETHOM CTPOCHHMHM BEIIECTBA, O MEXAHHYECKHX,
TEIJIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

npuoOpeTeHne YMEHH OMUChIBaTh U OOBSACHATH (PU3WUYECKHE SBICHUS C
MCIIO0JIb30BAHUEM TOJTYUYEHHBIX 3HAaHUM;

OCBOCHHE METOJIOB pEIIeHUs MPOCTEUIINX pacYETHBIX 3a7ad C MCIOJIb30BAaHUEM
bu3HYEeCKUX MOJIesIei, TBOPUECKUX U TPAKTUKOOPUEHTHUPOBAHHBIX 337124,

pa3BuUTHE yMEHUN HaOMIOAaTh MPUPOJHBIE SIBJICHUS UM  BBIMNOJHATH  OIMBITHI,
nabopaTtopHble PabOTHl M SKCIEPUMEHTAJbHBIE HCCIEIOBAaHUS C HCIIOJIb30BAaHUEM
W3MEPUTEIIbHBIX PUOOPOB;

OocBOeHHE TMPHUEMOB paboThl ¢ WH(poOpManuend (GU3NIECKOro coAepkKaHUs, BKIOYas
uH(pOpMAIIMI0O O COBPEMEHHBIX JOCTIIKEHUSX (DHU3UKH, aHAIM3 W KPUTHUYECKOE
OIICHUBaHKE WH(OPMAIINH;

3HAKOMCTBO cO cepaMu MpoPeCCHOHATHHON NEATETHHOCTH, CBA3aHHBIMU C (DU3UKOU,

U COBPEMCHHBIMH TCXHOJIOTUAMHU, OCHOBAHHBIMU HA NOCTHIKCHUAX (I)I/ISI/I‘-ICCKOI\/’I HAyKH.

Ha usyuenue ¢usuku (0a30BBI ypOBEHb) HA YPOBHE OCHOBHOT'O 00IIEro 0Opa3oBaHUS

oTBoaMTCs 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B Helem0), B 8 kiacce — 68 yacoB (2 yaca B



HEJISIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamMme mo (pusmke nepeueHs Jad0paTOpHBIX paboT U OMBITOB HOCUT
PEKOMEHIATENIFHBIN XapaKTep, YYUTENb JIeJIaeT BBIOOP MpOBEJCHUS JabOpaTopHBIX paboT U
OIIBITOB C YYETOM MHANBUAYAIBHBIX OCOOCHHOCTEH 00YYaIOMUXCsl, CIUCKA IKCTIEPUMEHTAIBHBIX
3aJjaHuil, IpeIaraéMblX B paMKaX OCHOBHOI'O F'OCYIapCTBEHHOI'O 3K3aMeHa Mo (HU3HKE.

COJAEP)KAHUE OBYYEHUA

7 KIIACC

Pa3nes 1. ®dusuka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®uznka — Hayka o npupoze. SBneHus npupoxasl. PU3NYECKUE SBICHUSA: MEXAHUUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuMHBL M3Mmepenue Qusnueckux BenuunH. Dusznveckue TPUOOPHI.
ITorpemnocTs n3MepeHuii. MexayHapoiHasi CHCTeMa €IMHHIIL.

Kak ¢usuka u apyrue ecrtecTBeHHble HAayKH M3Yy4aroT Npuponay. EcTecTBeHHOHayuyHBIH
METOJ IO3HaHMA: HaOJIOJeHHE, ITOCTAaHOBKA HAY4YHOIO BOIIPOCA, BBIIBUKEHHE THUIOTE3,
HKCIEPUMEHT 10 TMPOBEpKE THMOTEe3, OOBsCHEHHE HabmogaeMoro spieHus. OmnucaHue
(UBUYECKUX SIBJICHUHN C TIOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SBJICHUS.

2. dusmnueckue NpubOpHl M MpoLeAypa IPSIMbIX U3MEPEHUH aHAJOTOBBIM M LU(POBBIM

npudopom.

Jlabopamopuwie pabomsl u onvimot.

1. OmnpeneneHue HeHbI AETCHUS IKAIbl U3MEPUTEILHOTO IPUOOpA.

N3mepeHne paccTOsTHU.
N3mepenne 00bEMa )KUIKOCTH B TBEPOTO Tea.

Omnpenenenue pasMepOB MaJbIX TEIN.

wok N

N3mepenne TteMrepaTypbl MOpHU IOMOIIM KUAKOCTHOTO TEPMOMETpAa U JaTudKa
TEeMITepaTypHI.

6. IlpoBeneHue wuccieqoBaHHUs MO MPOBEPKE THIOTE3bl: JaJbHOCTh MOJIETA IIAPHKA,
MYIIEHHOTO TOPU30HTAIILHO, TeM 0O0JIbIIe, YeM OOJIbIIIe BHICOTA ITyCKa.

Paznen 2. [lepBoHayaabHbIe CBeIeHUS 0 CTPOEHHH BelleCTBA.



CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pasMepbl. OMNbITHI, JOKa3bIBAKOLIUE
JUCKPETHOE CTPOCHHUE BEILECTBA.

JIBuxenue uacTul] BemiecTBa. CBSi3b CKOPOCTHU JBHXKEHHMS 4YaCTUL[ C TEMIIEPaTypoOM.
bpoynoBckoe nBuxkenue, auddysus. BzanmopaelicTBue 4YacTUIl BEIIECTBA: MPUTSDKEHHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~ BEILIECTBA: CTPOECHHME Ta30B, KHUAKOCTEH M TBEPABIX
(kpucTainyeckux) Tea. B3auMocBsA3b MeEXIy CBOICTBaAaMM BELIECTB B Pa3HbIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSTHUI
BOJIBI.

Hemoncmpayuu.

1. HabGmoneHnue OpOyHOBCKOTO JABUKCHHUSI.

2. Habmonenue nuddysuu.

3. HaGmropenue siBieHUi, OOBSICHSIOMIMXCS MPUTSHKEHUEM UM OTTAKMBAHUEM YaCTHI]

BEILECTBA.

Jlabopamopuwvie padbomut u onvimol.

1. Ouenka nuameTpa aToMa METOJIOM PSAIOB (C UCIOIb30BaHUEM (QoTorpaduii).

2. OmnbITHI 110 HAOIIOACHHUIO TEIIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThl 1O 0OHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

Pasnen 3. /IBu:xenne u B3auMo/ieiicTBe TeJl.

Mexannyeckoe IBMKEHHME. PaBHOMEpHOE U HepaBHOMEpHOE JBMkKEHHE. (CKOpOCTb.
CpenHsis CKOpOCTh IPH HEPABHOMEPHOM JIBM>KEHUH. Pacuér myTu u BpeMeHU ABUKEHUSI.

SlBnenve wHepnuu. 3aKOH WHEpPIUHU. B3ammonelcTBHE TeNl Kak NpPUYMHA W3MEHEHUS
CKOPOCTH JIBHKEHHUS Teld. Macca kak mepa uHepTHOCcTH Tena. IlnoTHocTe BemectBa. CBs3b
IUIOTHOCTH C KOJIMUECTBOM MOJIEKYJI B €IMHUIE 00BEMa BEIlleCTBa.

Cuwia Kak XapakTepucTtuka B3aumojencTBus Ten. Cuna ynpyroctd M 3akoH ['yka.
N3MepeHne cuiibl ¢ OMOIIBIO TUHAMOMETpa. SIBIIeHWE TIATOTeHHs W cuja Tsokectu. Cuia
TSKECTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiiokeHHE CHWII, HaIPaBJIEHHBIX I10
onHOI npsmoii. PaBHozelcTByromas cuil. Cuna TpeHusl. TpeHHe CKOJIBKEHUS U TPEHHUE MOKOSI.
Tpenue B npupoje U TEXHUKE.

Hemoncmpayuu.

1. HaOmromeHne MexaHUUYECKOrO ABWKEHUS TeIa.

2. H3MepeHHe CKOPOCTH MPSMOJIMHEWHOTO IBUKEHUS.

3. HaGmioneHue siBIEHUS MHEPLIUU.

4. HaOGmoneHnne n3MeHEHHUs! CKOPOCTH MPU B3aMMOJICHCTBHUH TEll.



5. CpaBHeHME Macc MO B3aUMOJICHCTBUIO TEN.
6. CroxeHue Cul, HallpaBJIEHHBIX 110 OJHOM MPSMOIL.
Jlabopamopusie pabomsl u onvinol.
1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBMKEHHS (IIapHKa B KUAKOCTHU, MOJAEIU
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

2. OmpeneneHue CpeHEd CKOPOCTH CKOJNBbKEHHS Opycka WM IIapuKa MO0 HAKIOHHON
IJIOCKOCTH.

3. OmnpexaeneHue MIOTHOCTH TBEPAOIO TeA.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHHs (IedopMaiii) MNPy UHBI OT
IIPUIJIOKEHHOMN CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIbKEHHS OT Beca Tejla U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHBIIICHUS U yBEJIMUEHUSI J1aBlieHus. [{aBneHue raza. 3aBUCUMOCTh
JlaBJIeHUs ra3a oT 00béMa, Temnepatypsl. llepenaua napneHus TBEPABIMU TEIaMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTuueckue MamuHbBL. 3aBUCUMOCTH JABJICHUS KHUAKOCTH OT
ryounsl.  [mppocratuueckuit  mapagokc. CooOmaromuecss cocyasl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBineHue. [IpuumHBI CyIIeCTBOBAaHUS BO3TYLIHOW
ob6onouku 3emmu. OnbiT Toppuyermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl s u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.

1. 3aBuCHMMOCTB JaBJIEHMS Tra3a OT TEMIIEPATyphbI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coobmaronmecs: CoCy/sl.
I'mapaBnuyeckuit mpecc.

[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHS.

A

3aBUCHUMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00BEMaA MOTpYKEHHOM dYacTH Tena Hu
IIJIOTHOCTHU KUIKOCTH.

7. PaBeHCTBO BBITAJIKHUBAIOIIECH CUIIbI BECY BBITECHEHHOM KUIAKOCTH.



8.

VYcinoBue ImIaBaHWS Te. IIJIaBaHUE WIIH IOrpy>X€HUE TCJI B 3aBUCUMOCTH OT

COOTHOIIICHUS INIOTHOCTEH TejIa 1 KHUAKOCTH.

Jlabopamopusie pabomsl u onvinol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTpyKEHHOM B KHUJIKOCTb
YacTH TeJna.

OnpeneneHyue BHITAIKUBAIOIIEH CHUJIbI, ACUCTBYIOLIEH Ha TENO, NOTPYXEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJKUBAKOLIECH CHIbL, JACHCTBYIOLIEH Ha TeEJIO B
KHUAKOCTH, OT MaccChl Tela.

OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUIIbI, AEUCTBYIOLIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOTrpyKEHHOHN B KUAKOCTh YacTU TeJla U OT ILIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMmerpa WM KOHCTPYHPOBAHME JIOAKUA M OIpEACIIeHUuE €€

IPy30I0ABEMHOCTH.

Pa3nea 5. PaGora m MoHOCTB. JHeprus.

Mexanudeckasi pabota. MOIIHOCTb.

HpOCTBIe MCXaHU3MbI: pbIyar, 6.]'IOK, HaKJIOHHasa IIJIOCKOCTb. HpaBI/IJ'IO PaBHOBCCHA

ppiuara. IlpuMeHeHne npaBuia paBHOBECHs pplyara K OJIOKY. «30JI0TO€ MPABHIIO» MEXAaHUKH.

KIIJI npocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

MexaHuueckas OHEpPIus. Kunernueckas u MNOTCHIUAJIbHAsA SHCPIrus. HpeBpameHI/Ie

OJIHOTO BHa MEXaHUYECKOMH OHCEPIUu B ,Z[perfI. 3akoH COXPAHCHUSA DHCPIUHU B MCXaHUKCE.

Hemoncmpayuu.

1.

IIpumepsI TPOCTBIX MEXAHU3MOB.

Jlabopamopuwie pabomsl u onvimot.

1.

OHpCIleJ'IeHI/IC pa6OTBI CWJIbl TpCHUA TIIPpU PABHOMCPHOM ABUXXCHUHU TCJIa 110

FOpHSOHTaHLHOfI ITOBCPXHOCTH.

2. HccnenoBaHue ycaoBUM pPaBHOBECHUS pblyara.

3. Uzmepenue KII/l HakTOHHOM MJIOCKOCTH.

4. H3ydeHue 3aKOHa COXPAHEHUS MEXAHUUYECKOM SHEPIUN.
8 KUIACC

Pa3nen 6. TerioBbie IBJICHUS.



OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUHM CTPOCHUS BellecTBa. Macca
U pa3sMepbl aToMOB M MoJeKysd. OIbITbl, NOATBEPKIAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKOW TEOPUH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOro cOCcTOSTHUM BenlecTBa. Kpucramiueckue u
amop¢usble Tena. OObsICHEHHE CBOWCTB ra3oB, )KUIKOCTEH U TBEPIBIX TNl HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO-KUHETHUECKON Teopuu. C(CMauuBaHME M KalWJUIApHBIE SIBIEHUA. TeruioBoe
paclIupeHHe U CXKaTHE.

Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUJIOBOTO JABWKEHHUS YacCTHULL.
Buytpennsas osHeprus. CnocoObl HU3MEHEHHUsI BHYTPEHHEM »JHEpruM: TeIuionepenadya u
coBepieHne padoThl. Bupl Temionepeaayn: TeIIONPOBOJHOCTD, KOHBEKIIHS, U3TyYCHHUE.

KonuuecTBo TemioThl. YenbHas TEIUNIOEMKOCTb BellecTBa. TemnooOMeH U TemIoBoe
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u OTBepJeBaHUE KPUCTAITMYECKHUX
BElleCTB. YaenbHas Termaora miuaBieHus. [lapooOpa3oBanme u konjeHcarus. lcnapenue.
Kunenune. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHHS OT
aTMoc(hepHOro JaBJICHHS.

BnaxxHocTh BO3yXa.

DHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpunuunsr pabotsl TemnoBelx aAurareneil KIIJ[ TtemmoBoro nsurarens. Temnosble
JIBUTATENIH U 3aIIUATA OKPYKAOUIEH CPEBI.

3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUHU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.

1. HabGmoneHue OpOYHOBCKOTO JBUKECHHUSI.

Hab6monenue nuddysum.

Habmroienue siBieHni cMauMBaHUsI U KaMWUTSIPHBIX SBJICHHM.

HabmrofeHue TenaoBoro pacimpeHust Te.

V3MeHeHne naBlieHus ra3a pu U3MEeHEHUH 00bEMa U HarpeBaHUK UJTU OXJIAXKICHUU.
[TpaBuiia u3MepeHus TeMIepaTypshl.

Buas! Teronepenaun.

OxJnaxaeHre Npu COBEPUICHUN PabOTHI.

0 ® N kv N

HarpeBanue npu coBepiieHr# paboThl BHEITHUMH CHUIaMH.

—
=]

. CpaBHEHME TEIUIOEMKOCTEN PA3JINYHBIX BEIIECTB.

—
—

. Ha6J'IIOIleHI/IC KUIICHUA.

—_
[\

. HaGnroenue nocTosHCTBA TeMIiepaTypsl IPH TUIABJICHUH.

—_
[98)

. Monenu TEI0BBIX IBUraTENICH.



Jlabopamopmnwvie padbomwt u onvimol.

1. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbIThI 1O HAOIIOIEHUIO TEIIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TEl.

OrnpezenieHne JaBieHUs BO3ayXa B OAJIJIOHE MITTPHUIIA.

U

OnpIThI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTb JIaBJIE€HHUS BO3JyXa OT €ro o0béMa U
HarpeBaHus WINA OXJIaKICHUS.
6. IlpoBepka rumoTe3pl JIMHEHHONW 3aBUCHUMOCTH JJHHBI CTOJNOMKA JKMIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HabnropeHue u3MeHEHHs] BHYTPEHHEH SHEPrUM Tejla B pe3ysbTare TeIuloneperadu U

paboThl BHEIITHUX CHII.

8. MHccnenoBanue siBIeHUS TEIUIOOOMEHA IPU CMEIIMBAHUH XOJIOIHOM U ropsiueld BOJBI.

9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TMpU TEIIOOOMEHE C

HarpeThiM METAITIMYECKUM LIUJIUHAPOM.

10. Onpenenenue yaenbHON TEMIIOEMKOCTH BELIECTBA.

11. MccnenoBanue nmporecca UCIapeHus.

12. OnpeneneHue OTHOCUTEIHHON BIQXKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHOM TEMIIOTHI MIABJICHUS JIbJA.

Pazjnen 7. DiekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

Onexrpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3anMopelicTBre 3apsyKEHHBIX
tes. 3akoH KynoHa (3aBUCHMMOCTb CHJIBI B3aMMOJEHCTBMS 3apsDKEHHBIX TEJl OT BEJIMYMHBI
3apsJI0B U PaCCTOSTHUSL MEXTy TEIaMH).

Onekrpuueckoe nosne. Hanpsx€HHOCTh 3nekTpuueckoro nois. [IpuHuun cynepno3unuu
ANIEKTPUUYECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DIEMEHTApHBIM 3ieKTpuueckuil 3apsan. CrtpoeHue
aTtoMa. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS JIEKTPUUYECKOT0 3aps/a.

ONeKTpUYecKUi TOK. YCJIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOro TokKa. McTouyHMKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEKTPUYECKUN TOK B )KUJKOCTSIX U Tra3ax.

Onektpruueckass 1nens. Cuia Toka. OiekTpuueckoe HampsbkeHue. ConpoThBIeHHE
IIPOBOJIHAKA. Y JIEIbHOE CONPOTUBIEHUE BemecTBa. 3akoH Owma [ ydacTka LEnu.
ITocnenoBarenbHOE U MapajIENbHOE COEUHEHNE TPOBOJHUKOB.

Pabota 1 MOIIHOCTH ANIEKTPUIECKOTr0 TOKa. 3akoH JIxkoyns—JIeHna. DiekTpudeckue e

U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.



[TocTostHHbIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHOe mMoJe.
MaruauTtHoe noje 3eMiu U €ro 3HaueHue i xKu3HU Ha 3emiie. OnbliT Dpcrena. MaruutHoe 1osie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTPOMarHuToB B TEXHUKE. [[eliCTBME MAarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareiab IMOCTOSHHOrO Toka. Vcnosb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  ayieKTpoMarHuTHOM  uHAykuuu. IlpaBuwio  JleHna.
OnextporeHeparop. CrocoObl MOMyYEHHs] 3IEKTPUYECKOM HHEPrUu. ODIEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

1. Dnexrpuzauus Ten.

JIBa pojia 2JIEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apSKEHHBIX TElL.
YCTpOUCTBO U JIEUCTBUE IEKTPOCKOMNA.

DIIEKTPOCTATUUECKAsE MHIYKLHUS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsJI0B.

[IpoBOIHUKY U AUDIIEKTPUKH.

MopenupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

HMcTOYHMKH TTOCTOSIHHOTI'O TOKA.

X N kv

JIeficTBHS 2IEKTPUYECKOTO TOKA.

—
=)

. DIIEKTPUYECKUHN TOK B KHUIKOCTH.

—
—

. I'a30BBIi1 pazpsz.

—_
[\

. I/I3MepeHHe CHJIbI TOKAa aMIICPMETPOM.

—_
98]

. U3MepeHnue 31eKTpruuecKoro HanpsyKeHUs! BOJIbTMETPOM.

_.
n

. Peocrar n Mara3uH cOnpOTHBIICHHUM.

—
9]

. B3aumopelicTBre NOCTOSHHBIX MarHuTOB.

—_
(@)

. MO,Z[CJII/IpOBaHI/IC HCBO3MOXHOCTHU pa3JaACIICHUA ITOJIFOCOB Maruura.

—_
3

. MO)IeJ'II/IPOBaHI/Ie MarHUTHBIX ITOJIEH ITOCTOSHHBIX MarHUTOB.

—
o0

. OnsIT Opcrena.

—_
Nel

. MarautHoe monie Toka. 3J'IeKTpOMaFHI/IT.

N
S

. I[CﬁCTBPIC MAarauTHOTIO ITOJIAI Ha IPOBOJHUK C TOKOM.

[\
—_

. SJ'IeKTpOJIBI/IFaTe.HB IOCTOAHHOI'O TOKaA.

[\
[\

. UccnenoBanue siBeHUs 3J1€KTPOMarHUTHON MHYKIWU.

[\®]
W

. OnbiTel @apages.

N
B~

. 3aBUCUMOCTbD HaIlpaBJICHHUA UHAYKIWUOHHOI'O TOKA OT yCJIOBI/II\/'I €0 BOBHUKHOBCHHA.

[\
9]

. DJIeKTporeHepaTop MOCTOSTHHOTO TOKA.



Jlabopamopmnwvie padbomwt u onvimol.

1.

OnBITHI MO HAOIIOCHUIO JIEKTPU3AIMU TNl MHAYKIIUEH U PU CONTPUKOCHOBEHUH.

2. HWccnenoBaHue AeUCTBUSI 3JIEKTPUUECKOTO MOJIS HA IPOBOJHUKHU U IUAIEKTPUKH.

3. Cobopka u npoBepka padbOThI AIEKTPUUECKON LIEMU MOCTOSIHHOTO TOKA.

4. H3mepeHue U peryJlupoBaHUE CUIIbI TOKA.

5. HW3MmepeHue u peryampoBaHUe HAIPSKEHHUS.

6. HccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA, MYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3UCTOpa U HAIPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHCUMOCTH  JJEKTPHUYECKOrO  CONPOTHUBIICHUS
IPOBOJAHMKA OT €r0 JJIMHBI, IUIOIIA U IIONIEPEYHOr0 CEYEHUs U MaTepHara.

8. IlpoBepka mpaBmiia CHOXEHHUS HANpPSHKEHUH NpU IOCIEA0BATEIbHOM COECIUHEHUU
JIBYX PE3UCTOPOB.

9. TlpoBepka mpaBuiia Ui CUJIbI TOKA MPU MapaiieIbHOM COSTUHEHUH PE3UCTOPOB.

10. Onpenenenue paboOTHI IIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

11. Onpenenenre MOITHOCTH JEKTPUUECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

12. ViccnenoBanre 3aBUCHMOCTH CHJIBI TOKA, HAYIIETO Y€pe3 JIAMIIOUKY, OT HaNpsKEeHUs
Ha HEW.

13. Onpenenenue KII1/I narpeBarens.

14. ViccnenoBanrne MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHUTOB.

15. U3yyeHne MarHuTHOTO IIOJIi TOCTOSHHBIX MAarHUTOB IpU HMX OOBEAMHEHHHM WU
pa3JelIeHUN.

16. ViccnenoBanue necTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD CHUJIbl B3aUMOJIEHCTBUS KATYIIKH C TOKOM U
Mar"ura oT CHJIbl TOKAa U HAaIIPaBJIEHUS TOKA B KaTyIIKE.

18. M3yuenue nelicTBUS MarHUTHOT'O TOJIS1 HA TPOBOJHUK C TOKOM.

19. KonctpyupoBaHue u u3ydeHue padoThl 3JEKTPOABUTATES.

20. U3mepenne KII/] a5eKTpoaBUTaTEIbHON YCTAHOBKH.

21. OnbITEl MO HCCIIEIOBAHUIO SIBJIEHUS AJIEKTPOMArHUTHOW WHIYKIMH: HCCIEAO0BaHUE
M3MEHEHUH 3HAYEHMsI U HAIIPABJIEHUS UHAYKIIHOHHOIO TOKa.

9 KUIACC

Pa3zngen 8. Mexannueckue siBJICHHUA.

Mexanunueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBLHOCTh

MEXaHMYECKOro JBWXKEHHS. PaBHOMepHOe mpsmoyMHEHHOe [BWxkeHue. HepaBHOMepHOE



NpsIMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IPU HEPABHOMEPHOM
JBU>KEHUU.

Yckopenue. PaBHOycKkopeHHOE TIpsIMOTHHEHHOE ABMkeHne. CBoOoaHOe nageHue. OnbIThI
[Nanunes.

PaBHOMepHOE NBHXKEHUE MO OKpYyKHOCTU. Ilepuon m uvactora oOpamenus. Jluneitnas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTEIIBHOE YCKOPEHUE.

IlepBbiit 3akoH HeroTona. Bropoi 3axkon Herorona. Tperuit 3akoH Herortona. IIpuHiun
CyHEPIIO3UIUHU CHUIL.

Cwia ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cujla TPEHUs CKOJIBKEHMSI, CUJIa TPEHUS
MIOKOSI, IPYT'H€ BUJbI TPEHHUS.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TSITOTEHUS. YCKOPEHHE CBOOOIHOrO IaJeHUs.
JBuwxenue mnnaHer Bokpyr Comnua. IlepBas kocMmuueckas ckopoctb. HeecomocTs u
Neperpy3KHu.

PaBHoOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MOMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc tena. M3meHenue umnyinbca. MMmynbe cuiibl. 3aKOH COXpPaHEHHs] MMITYJIbCa.
PeakTuBHOE IBMKEHUE.

Mexanuueckass padota U MOIIHOCTb. PaboTa cui TskecTH, ynpyroctd, TpeHus. Cs3b
sHepruu u paboThl. [loTeHuuanpHas SHEprus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH.
[ToreHnnanbHas SHEPrUs cxartoi npykuHel. Kunernueckas sHeprus. TeopeMa 0 KHHETUUECKON
DHEPruM. 3aKOH COXPaHEHHUS MEXaHUYECKON DHEPIHH.

Hemoncmpayuu.

1. HaOnrogeHne MeXaHMUYECKOTO JABM)KEHUS TeJla OTHOCUTENBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHEeHME NyTEW U TPAEKTOPHM IBUKEHHS OJHOIO M TOTO XK€ Tejda OTHOCHUTEIBHO
pa3HBIX TEJl OTCUETA.

W3mepeHne ckopocTy U YCKOPEHHSI IPSMOJIMHEHHOTO TBUKEHUSI.
HccenenoBanue NpU3HAaKOB PaBHOYCKOPEHHOTO JIBHKECHHUSL.

Ha6J'IIOIleHI/IC ABWIKCHUS TCJIa 10 OKPYKHOCTH.

S v AW

Habmronenne MexaHMYeCKUX SBJICHHIMA, TPOUCXOSMIINX B CUCTeMe OTcuéTa «Temexka
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHUU OTHOCUTENbHO KaOuHeTa (PU3NKHU.

7. 3aBHCUMOCTbH YCKOPEHHMS T€Jla OT MAcChl Tela U AEHCTBYIONIEH HA HETO CUJIBI.

8. HabOmroneHue paBeHCTBA CUJI PU B3aUMO/ICHCTBUU TEJL.

9. H3menenue Beca Tela MPU YCKOPEHHOM JIBUKEHUU.

10. Iepenaya ummnysibca Ipu B3aUMOJICUCTBUU TEII.



11. IIpeoGpa3zoBaHus SHEPTUH TPHU B3aUMOCHCTBUHN TEI.

12. CoxpaHeHue UMITyJIbCa IPU HEYTIPYTOM B3aUMOJICHCTBHUH.

13. CoxpaHeHne UMITyJIbCa IPH a0COTIOTHO YIPYTOM B3aUMO/ICHCTBHH.

14. HaGnroneHue peakTUBHOTO JIBHYKEHUS.

15. CoxpaHeHre MEXaHUYECKOW SHEPTUH IPU CBOOOTHOM TaJICHHUH.

16. CoxpaHeHHe MEXaHUYECKOM 3HEPTUU IPU JBUKEHUU Tea MO/ JEHCTBUEM NIPYKUHBI.

Jlabopamopusie pabomsl u onvinot.

1. KoHncTpyupoBaHue TpakTa Uil pa3sroHa W AaJbHEHIIEr0 PaBHOMEPHOIO IBM>KEHUS
IIapHKa UK TEIEKKH.

2. OmpeneneHue CpeqHEHl CKOPOCTU CKOJIbXEHUS OpycKa WIM JBHKEHHS ILIapHKa II0
HAKJIOHHOM INIOCKOCTH.

3. OmnpezneneHue YCKOpPEHHUS Tela IpPU PAaBHOYCKOPEHHOM JBM)KEHHUM IO HAKJIOHHOM
IUIOCKOCTH.

4. HWccnenoBaHue 3aBUCUMOCTU IIyTU OT BPEMEHH IIPU PaBHOYCKOPEHHOM JIBU)KEHUU 0€3
Ha4yaJbHOW CKOPOCTH.

5. IlpoBepka TruMoOTE3bl: €CIU IPH PaBHOYCKOPEHHOM [JBM)KEHUU O0e€3 HauyaJbHOU
CKOPOCTM IIyTH OTHOCATCA KakK psii HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
MIPOMEXKYTKH BPEMEHU OJMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHUS OT CHJIBI HOPMaJIbHOTO
JTaBJICHUSL.

7. OmnpeneneHue Ko3PPHUIUEHTA TPEHUS CKOIBKEHHS.

8. OrmpeneneHue KECTKOCTU MPYKUHBIL.

9. Ompenenenue pabOThl CHJIBI TPEHHs MpPU PABHOMEPHOM JIBHJKEHUU Tela I10
TOPU30HTAIBHON TOBEPXHOCTH.

10. Onpenenenrie pabOThl CHUJIBI YIPYTOCTH MpH MOABEME TIpy3a C HCIHOIb30BAHUEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

11. N3y4yenue 3akoHA COXpaHEHHS SHEPTHH.

Pa3nea 9. Mexanndeckue Koy1e0aHUs M BOJIHBI.

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUH: MEpHOA, 4acToTa,
aMIIMTy1a. Marematndeckuii W TNpPYXUHHBIM MasTHUKM. lIpeBpamienune sHeprum npu
K01€0aTeIbHOM IBUKEHUH.

3aryxatomue kojeOaHus. BeinykaeHHble konebaHus. PezoHanc. MexaHuyeckue BOJHBI.
CBolicTBa MeXaHMYECKUX BOJIH. [IpososbHbIE 1 MOnepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh

e€ pacpocTpaHeHus. MexaHndyeckue BOJIHBI B TBEPJIOM TeJie, CEHCMUYECKHE BOJTHBI.



3ByK. ['pomMKkOCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. THdpa3Byk U yabTpa3ByK.

Hemoncmpayuu.

1.

A O

Habmonenue xonebanuii Tex moJ1 AEUCTBUEM CHIIBI TSKECTH M CHIIBI YIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habmroienue BeIHYXIEHHBIX KOJIeOaHUI U pe30HaHca.

PacrnipocTpanenne npoJoabHbIX U IONEPEYHBIX BOJIH (HA MOJIENH).
HaburoneHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTUYECKUI PE30HAHC.

Jlabopamopnwvie padbomot u onvimol.

l.
2.

7.

Omnpenenenue 4acToThl U Ieproia KoiaeOaHui MaTeMaTHYeCKOro MasTHUKA.
Omnpenenenye 4acToThl U Meproia KoieOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCHMOCTU IEpHoja KoJleOaHUH IMOJBELIEHHOr0 K HUTU Ipy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCHMOCTH TIepHOJa KOJCOaHUH NMPYKUHHOTO MAasTHUKA OT MAacChl
rpysa.

[TpoBepka HE3aBUCHUMOCTH Iepuoja KojeOaHUil rpys3a, MOABELIEHHOTO K HUTH, OT
Macchl Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IepHofa KojeOaHUH MPY>KUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPYKUHBI.

H3mepeHne ycKkopeHus CBOOOIHOTO MaACHHUS.

Pa3nes 10. D1eKTpOMarHuTHoOE 10JIe M JICKTPOMATHUTHBIEC BOJIHBI.

DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX

BOJH. [IIkaa 3meKTpOMarHuTHBIX BOJIH. VICrionb30BaHMe 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

SJICKTpOMaFHI/ITHaﬂ npupoaa CBEra. CKOpOCTB cBeTa. BoIHOBEIE CBOMCTBA CBETA.

Hemoncmpayuu.

l.
2.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.

BoJitHOBEIE cBOMICTBA CBETA.

Jlabopamopusie pabomul u onvimot.

l.

N3ydeHue cBOICTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIJIBHOTO TenedoHa.

Paznen 11. CBeToBbIe IBJICHUA.

queBas{ Mozeab cBeTra. VICTOUHHMKH CBeTa. HpHMOJ’IHHCﬁHOG pacnpoCcTpaHCHUC CBCTA.

3armenus Connua u JIynel. Otpakenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTpaKeHUE CBETA.
Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHUECKHUX CBETOBOJAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToamnmapara, MHUKPOCKONA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opyKkocTs U JaTbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. CliojkeHUE CIEKTpaibHBIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

1. IlpsmonnHeNHOE paclpOCTpaHEHUE CBETA.
OtpaxxeHue cBeTa.
[Tosryuyenue n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomnenue ceera.
Onrtruyeckuii CBETOBO/I.
Xox myueil B cobuparoleii 1uH3e.
Xox JIy4eil B paccenBaroleH JIMH3E.

[TosryueHnue n300paxeHU ¢ MOMOILBIO JIUH3.

W ® N kWD

HpI/IHI_II/Il'I JIeHUCTBUS Q)OToanHapaTa, MHUKPOCKOIIa U TCJICCKOIIA.

—_
=]

. Mozeb ria3sa.

11. Pa3noxenue 0enoro cBera B CIEKTP.

12. Tlonmy4yenue 6€10T0 CBETA MPHU CIOKEHUU CBETA PAa3HBIX IIBETOB.
Jlabopamopuwie pabomul u onvimot.

1. HccnenoBaHue 3aBUCUMOCTH yTJla OTPaKEHHUsI CBETOBOTO Jy4a OT YIJia MaJeHHUs.

2. W3yudeHue XapakTEpUCTUK N300paKEHUS MPEIMETA B IIJIOCKOM 3€pKaJe.

(O8]

HccnenoBanue 3aBUCUMOCTH yTjla MPETOMIIEHUSI CBETOBOTO Jiyya OT yIJla MMajJeHus Ha
TPAHUIIE «BO3AYX—CTEKIION.

[Tomydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH JINH3HI.

Omnpenenenne GOKyCHOTO pacCTOSTHUS M ONITUYECKON CHIIBI COOMparoei INH3HI.

OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

NS A

OnbITEl IO BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIOIEHHM Yepe3 IIBETOBBIC
(GUIBTPBI.

Pasznen 12. KBaHTOBBIC SIBJICHUS.

OmnpiTel Pesepdopna u nmnanerapuas moaens aroma. Moaens atoma bopa. Mcnyckanue u

MNOrJIOMCHUE CBETAa aTOMOM. KBanTsl. JInneiiuarsie CIICKTDPBHI.



PamnoaktuBHOCTh. Anb(da, Oeta- u ramma-uznydeHus. CTpoeHue aTOMHOTO siIpa.
Hyxnonnas wmopnens aromHoro sigpa. M3oromsl. PaanoaktuBHble mpeBpainenus. Ilepuop
IoJIypacmaaa aTOMHBIX sJiep.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3aps0BOr0 U MAacCOBOTO YHCEN. DHEPrus CBS3U
aToMHBIX saep. CBs3p maccel M dHepruu. Peakunuum cuHte3a u AeneHus sanep. Vcrounuku
sHepruu CosHIA U 3BE3N.

SInepnas sHepreTuka. JIeMCTBUSA paguOAKTUBHBIX U3JIyYEHUN HA )KUBbIC OPTAHU3MBI.

Hemoncmpayuu.

1. CrnekTpsl U3Iy4YE€HUS U MOTJIOIICHHUS.

CrexTpbl pa3aMyHbIX Ia30B.
CrnexTp BoaopoIa.
Habmronenue TpekoB B kamepe BunbcoHa.

PaboTa cuérunka HOHU3UPYIOLMX U3ITy4YEHUI.

AN i

Perucrpanus u3mydeHus: npupOIHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopuwvie padbomut u onvimol.

1. HaGnrogeHue CIUIOUIHBIX U TUHEHUATHIX CIIEKTPOB U3TyUYEHUSI.

2. HWccnepoBaHue TpPEKOB: M3MEPEHUE JHEPrHHM YacCTHIBI MO TOPMO3HOMY MyTH (TIO

¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO (OHA.

IToBTOpHTEIBLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpUTENBEHO-0000IIAOIIMI  MOAY/Ib  NpEeAHA3HAYEH [UId CHUCTEeMaTU3aluu |
00001IeHNsT IPEMETHOTO COJIEPKAHHS U OTIBITA JIEITEIFHOCTH, IPHOOPETEHHOTO NP H3YUYCHUN
BCEro Kypca (pU3MKH, a TakKe JUIsl MOATOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY I10
du3uke 17151 00yqaroUMXCsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeET.

[Ipy wW3ydYeHUM JAHHOTO MOJYJS PEANIM3YIOTCS M CHCTEMAaTU3UPYIOTCS  BUJbBI
NEeSITeTPHOCTH, Ha OCHOBE KOTOPBIX 0OecreunmBaeTcs JOCTIDKEHHE TMPEIMETHBIX H
METaINpPEeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaTOB OOydeHUs, (hOpMHUpPYETCS eCTeCTBEHHOHAYYHAs
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIEIOBaHMSA SBICHUA MNPUPOJBI U TEXHUKH,
OBJIQJICHUE YMEHMSAMU OOBSICHATh (U3UUECKUE SIBJICHUS, MPUMEHSS IOJy4YEeHHbIE 3HAHMA,
pemath 3aa4, B TOM YHCJIe KaYeCTBEHHBIC U SKCIIEPUMEHTAITbHBIE.

[TpuHIIMTIMATBHO AEATETLHOCTHBIA XapaKTep NAHHOTO pa3jera peaanu3yeTcs 3a CUET TOro,
4TO 00y4arolrecs BHIMOIHAIOT 331aHUs, B KOTOPBIX UM MpeAIaracTcs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUN PAacllO3HABAaTh U HAYYHO OOBSACHATH (PU3MUECKHUE SIBICHUS

B OKpY’Karolel Mpupoae U MOBCETHEBHOM KU3HU;



HCII0JIB30BaTh HAYYHbLIC METOJAbI MCCJICIOBAHUSA (1)I/ISI/I‘I€CKI/IX ﬂBHCHHﬁ, B TOM 4YHCJIIC IJIA

IMPOBCPKHU T'UIIOTE3 U MMOJTYUCHUS TCOPECTHUICCKUX BBIBOAOB,

00BACHATH HAay4YHBIC OCHOBBI HanOoJce BaXKHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TGXHOJIOI‘I/II;'I,

HaArmpuMeEp, MOTPAKTUYCCKOro MCIIOJIb30BaHUA PA3JIMYHBIX HCTOYHHKOB OHEPIrMM Ha OCHOBC

3aKOHA IIPEBPALICHMS U COXPAHEHHSI BCEX U3BECTHBIX BUIOB JHEPTUU.
INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yyenue @u3MKu Ha YpPOBHE OCHOBHOIO 0OIIEero oOpa3oBaHWs HaIpPaBICHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U MMPCAMETHBIX O6pa30BaTCJIBHI>IX PE3YJIbTATOB.

B pesynprate wu3ydeHuss (GHU3MKM Ha YpOBHE OCHOBHOIO 0O0mEero oOpa3oBaHHSA Yy

06yqa}0meroc;1 6y,I[YT C(bOpMI/IpOBaHBI CJICAYIOIIUC INYHOCTHBIC PE3YJIbTAThI B HaCTH:

1) maTpMoOTN4€eCKOro BOCIIUTAHUS

- MPOSIBJIICHHWE MHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM (Qu3ndeckon
HayKU;

- IGHHOCTHOE OTHOIIIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3HUKOB;

2) rpaIaHCKOr0 ¥ 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTb K aKTHUBHOMY y4aCTHIO B 0OCYKJIE€HUHU OOIECTBEHHO 3HAYMMBbIX U 3TUYECKUX
po0GJieM, CBA3aHHBIX C IPAKTUUECKUM IPUMEHEHUEM JOCTUKEHUN PU3UKH;

- OCO3HAaHME BaXXHOCTU MOPAIbHO-3TUYECKUX TPUHIIUIIOB B ACSITEIBHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIMTAHMSA:

- BOCHPHSITHE ICTETHMUECKHUX KauyecTB (PU3MUECKON HAayKu: €€ TapMOHHUYHOI'O MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOTI'0 O3HAHMSA:

- OCO3HaHUE IEHHOCTU (M3MUECKON HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHUS MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUMN, BaXKHEUIIEH COCTABIISIIOLIEH KYIbTYpHI;

- pa3BUTHE HAyYHOU JTHOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TENIbHOCTH;

5) popMupoBaHus KyJbTYPbI 310POBbS M IMOIMOHAIBLHOTO 0J1ATONOJTY M

- OCO3HAaHHE IEHHOCTH 0€30MacHOro obpas3a *XM3HM B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJl OE30MaCHOTO TIOBEACHUS Ha TpPaHCIOpPTe, Ha J0porax, ¢
ANEKTPUYECKUM U TETIJIOBBIM 000PYIOBAHUEM B JIOMAIIHUX YCIOBHSIX;

- ¢c(hOpMUPOBAHHOCTh HaBbIKAa peieKCUU, MMPU3HAHUE CBOETO MpaBa Ha OMIUOKY U TaKOTO

e TIpaBa y Jpyroro 4eioBeKa,



e 6) TPyA0BOr0 BOCIMTAHMSA:

® - aKTHMBHOEC y4YacTHE B PEIICHUHU MPAKTHUYCCKHUX 3a7a4 (B paMKax CEMbH, 00Opa30BaTeIbHOMN
OpraHu3alyH, TOpoJa, Kpas) TEXHOJOTHYECKOM U  COIMAIbHOM HAIpPaBICHHOCTH,
TpeOYIOIMX B TOM YHCIIC U (PU3NICCKUX 3HAHUA,

® - UHTEpEC K MPAKTHUECKOMY U3YUCHHIO MPOQECCHIA, CBI3AHHBIX C (DU3HKOI;

e 7)3KOJIOrHYeCKOro BOCIIUTAHUS

® - OpHCHTalNMs Ha NpPUMEHEHHE (PU3MUECKUX 3HAHUM IS PEIICHHS 3aJad B 001acTH
OKPY’KaIOIIECH Cpe/ibl, TUIAHUPOBAHUS TIOCTYIIKOB M OIICHKHM MX BO3MOJKHBIX TOCIIEICTBUN
JUTSL OKPY KAIOIIEH CPeJIbl;

® - OCO3HAHHUE MIO0ATHHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIEM U IMyTeH UX PEIICHUS;

e 8) ajanTanMu K M3MEHSIOUIUMCS YCJIOBUSM COUMATbHOM M IPUPOJAHOM Cpeabl:

e - TOTPeOHOCTh BO B3aMMOJICUCTBUHM TP BBIMOJHEHUH WCCICIOBAHUM M IPOCKTOB
(bu3nUYecKoil HaNPaBICHHOCTH, OTKPBHITOCTD OMBITY U 3HAHUSAM JPYTHUX;

® - IOBBIIICHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO AESITeIbHOCTb;

e - noTpebHOCTh B (OPMUPOBAHUM HOBBIX 3HAHHWM, B TOM uucie (OpMyIUpPOBATh HJIEH,
MTOHSATHS, TUIIOTE3bI O (PU3HMYECCKUX OOBCKTAX M SIBJICHUSX;

® - 0co3HaHue JAe(PUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH (PU3KKH;

® - JUTAHMPOBAHME CBOETO PA3BUTHSI B MPHOOPETEHUN HOBBIX (PHU3NUECKUX 3HAHUI;

L - CTpeMJ'IeHI/IC aHaJ'II/ISI/IPOBaTL 1 BBISIBJISITH B3aUMOCBSI3HU HpHpOI[BI, O6HIGCTBa 1 5KOHOMUKH,
B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3UYECKUX 3HAHUIA;

® - OLIEHKa CBOMX JCUCTBUH € YYETOM BIMSHUS Ha OKPYXAIOUIYyI0 CpPEAy, BO3MOMKHBIX

TJI00ATBHBIX TTOCIEACTBHA.
METAIIPE/IMETHBIE PE3YJIBbTATBI
B pesymbraTe OCBOCHHSI MPOrpaMMBI IO (U3NKE HA YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus y oOyuatomerocsi OyayT cGOpMHUPOBAHBI MeTampeAMeTHbIEe Pe3yJbTaThbl,
BKIIIOUAIONUE TIO3HABATENbHBIE YHUBEpCAIbHbIC Yy4eOHBIC IEHCTBUS, KOMMYHUKATUBHBIE
YHUBEpCATbHBIC yUeOHBIC JICUCTBHUS, PETYJIATHBHBIC YHUBEPCATbHBIC yUeOHBIC JICHCTBHS.

ITo3HaBaTenbHbIC YHHBepPCAJbHbIC Y4eOHbIe AeliCTBUS

Ba3oBble JJornuyeckue aeiicTBHA:



BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN 0OBEKTOB (SIBJICHUIA);
YCTaHABIIMBATh CYIIECTBEHHbIN MPU3HAK KJIacCU(PUKAIMU, OCHOBAaHUS JIJIs1 00001eHus
U CpaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paccMaTpUBaeMbIX (akTax, NaHHBIX U
HAOJIOICHUSAX, OTHOCAIINXCS K (PU3UUECKUM SIBIICHUSIM;

BBISIBJISITH IIPUYUHHO-CIICICTBEHHBIE CBSI3U IMPU U3YUYCHUU (PU3UUECKUX SBICHUN U
MPOLIECCOB, JielaTh BBIBOJABI C MCIOJIb30BAHUEM JEIYKTUBHBIX M HHIyKTUBHBIX
YMO3aKIIOYCHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBA3SX (PU3NUECKUX BEITUYNH;
CaMOCTOSITENIbHO ~ BBIOMpATh Crocod pemieHuss y4deOHOW (u3MUecKoll 3amauu
(cpaBHEHUE HECKOJIbKMX BapHaHTOB pEILIEHUs, BBHIOOp HambOosee MOIXOISIIEr0 C

y4ETOM CaMOCTOSITEJIBHO BBIJICIICHHBIX KPUTEPHUER).

bBa3oBble ucciaenoBaTeJLCKHeE AeiiCTBHA:

HCIIOJIb30BAaTh BOIIPOCHI KaK HCCIIEIOBATEILCKUM HHCTPYMCHT ITIO3HAHU,

nNpoBOAUTL IO  CAMOCTOMATCIBHO  COCTABJICHHOMY  IIJIAHY  OIIBIT, HECIOKHBIN
@HSHHGCKI/II‘/’I OKCIICPUMCHT, HEOOJIBIIIOE HCCIICIOBAHUC (I)I/ISI/I‘ICCKOFO SIBJICHUA,
OOCHUBATL HA HNPHUMCHUMOCTbL U JOCTOBCPHOCTD I/IH(i)OpMaI_II/IIO, INOJIYYCHHYIO B XOZC
HCCJIICOOBAHUS WJIN SKCIICPUMCHTA,

CaMOCTOATCIIbHO (I)OpMyJ'II/IPOBaTL O606H.[€HI/IH U BBIBOJBI II0 PpC3yjibTaTaM
HpOBeI[éHHOFO Ha6JHO)IeHI/ISI, OIIbITa, UCCIICIOBAHUI,

IMPOTrHO3UPOBATE BO3MOKHOC JanbHEHIIee pa3BUTHC CI)I/I3I/I‘{eCKI/IX IMponeccoB, a TaKkKe

BBIZIBUT'aTb NPCAIIOJIOKCHUS 00 ux Pa3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAaX.

Padora ¢ naopmanmeii:

IPUMEHSTh Pa3IMYHbIE METOJbl, MHCTPYMEHTBHl U 3alpochl MPH IOUCKE U OTOOpe
nH(pOpMaLlMU WIN JaHHBIX C YUETOM IPEAIOKEeHHON yueOHOM pu3nueckoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAIIMIO Pa3IMUHBIX
BUJIOB U (hOpM IpeICTaBICHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAalbHYIO (OpMy IMpeacTaBiIeHUs HHpOpMalMM U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECIOXKHBIMH CXeMaMH, AMarpaMMaMy, HHON

rpaduKoi U UX KOMOMHAITUSIMU.

KoMMyHuKaTHBHBIC yHHBepcaibHblIe yueOHbIe JeHCTBHUSA:

B X0/€ OOCyXJeHus y4eOHOro Mmarepuaja, pe3yJbTaToB JabOpaTOpHBIX pPaboT u
IPOEKTOB 33/1aBaTh BOIIPOCHI M0 CYLIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBaTh UJIEH,

HalleJICHHBIC Ha PEIICHUE 3a]]a4H | MMOJepKaHnue 0J1aroXenaTeIbHOCTH OOIICHUS;



COMNOCTABIIATh CBOM CYXIEHUS C CYXKICHUSMU JAPYTMX YYaCTHUKOB JHMayiora,
0OHapyXMBATh Pa3IUYKMe U CXOJICTBO IMO3HIIHIA;

BBIPAXKATh CBOIO TOYKY 3PEHHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEACTABIATh  PE3yJbTAaThl  BBIMOJTHEHHOTO  (PU3MYECKOTO  ONBITA
(3KCTIepUMEHTA, UCCIICIOBAHNUS, TPOCKTA);

MMOHUMAaTh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIUBUIYAIBHOW pabOTHI
P PEIICHUH KOHKPETHON (PU3UIECKOM TIPOOIIEMBI;

MPUHUMATh LEJIU COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATH JCHUCTBHUS IO €€
JTOCTYDKCHHIO: PACIIPEACIISITh PO, 0OCYKIATh MPOIECCHl U PE3YIbTaThl COBMECTHOM
paboThl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBITIOJIHSITH CBOIO 4YacTh pabOThI, JAOCTUTasi Ka4eCTBEHHOTO pe3yJibTaTa MO CBOEMY
HaIPaBJICHUIO U KOOPJAUHHUPYS CBOU JACHCTBUSA C APYTUMH WICHAMU KOMAH/IbI;
OIICHMBATh KayeCTBO CBOETO BKJaJa B OOMUHA MPOAYKT IO KPHUTEPHUSM,

CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Pery1siTuBHbIe yHMBepcaabHble y4eOHbIe AeiicTBUSA

Camoopranusauus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYyalMsIX, TPEOYIOIIMX JUIsl pELICHUS
(bu3nyeCKuX 3HAHMIA;

OpPUEHTUPOBAThCSI B Pa3lIMYHBIX MOAXOJAX NPUHATHUSA pelleHuil (MHIUBUIYaJbHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUN IPyIIoif);

CaMOCTOSITENIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUIMXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpOBAaTh MIpearaéMble BApUAHThI PELIEHUN;

JACIaTb BLI60p )51 6paTB OTBCTCTBCHHOCTD 3a PCILICHUC.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHbII HHTEJJIEKT:

JaBaTh a/IEKBaTHYIO OIICHKY CUTYyalluM U IpeJiaraTh MiaH €€ U3MEHEeHMUS,

OOBSICHATH TPUYMHBI JIOCTUXKEHUS (HEJOCTIDXKEHUS) pe3yJbTaToOB JEATENbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCIIE B XOJI BBITOJHEHHUS (PU3UUECKOTO
UCCIICIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIbCTB, W3MEHMBIIUXCS

CUTYallM{, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE Pe3yJIbTaTa eI U YCIOBUSIM;
CTaBUTH ce0sl HA MECTO APYTOro yeloBeKa B XOJE CIOpa WK AUCKYCCUU Ha HAYYHYIO
TeMy, TIOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;
npu3HaBaTh CBOE MpaBO Ha OMIMOKY MpU peuIeHHH (QU3UYECKUX 3aJad Wi B

YTBEPXKACHHUAX HA HAYYHBIC TEMbBI U TAKOC K€ IIPaBO APYTOTo.

INPEAMETHBIE PE3YJIbTATbBI

K konny oOydenus B 7 KJjacce ImpeIMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI

oTpaxkaTtb cHOPMHUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUI:

UCIIOJIb30BaTh MMOHATHS: (U3MYECKUE U XUMHUYECKHE SBJIEHUS, HaOII0JCHUE,
OKCIEPUMEHT, MOJEIb, TUIIOTE3a, CAMHULBI (PU3MUYECKUX BEIWYHH, aTOM, MOJIEKYII,
arperaTHbIe COCTOSIHMSI BellecTBa (TBEPIOE, JKHUJKOE, ra3000pa3HOE), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  IMPSAMOJMHEHHOE),  TpaeKTOpHs,
paBHOAEHCTBYOIas cwia, jaedopmanus (ympyras, IUIaCTHYECKasi), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

pasznuuath siBiaeHus (Iud@y3us, TeII0BOE IBUKEHNUE YaCTUIl BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBU)KEHUE, MHEpLUs, B3aUMOJEICTBHE Tell, paBHOBECHE
TBEPABIX TEJI C 3aKpelyIEHHOW OChIO BpalleHMs, Iepefada JAaBlIeHUs TBEPIbIMU
TeJIaMU, JKUAKOCTSIMH U razaMH, aTMOC(hEpHOe JaBiIeHue, JIaBaHue Tell, IPeBPaLeHUs
MEXaHUUECKOW SHEPIUN) 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBIIEHUE U3YUYEHHBIX (PU3MUECKUX SBJICHUH B OKPY’KalOIIEM MHpE, B
TOM 4ucie (PU3NYECKHE SIBICHUSA B IMPHUPOAE: NMPUMEPHI ABHKEHHUS C PA3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJAE, ACHCTBHE CWIBI TPEHHS B NPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AaBICHHMS Ha >KMBOM OpraHu3M, IJIaBaHHUE DbIO,
pblYard B Teje YelOoBeKa, IPU 3TOM MEepEeBOIUTH MPAKTUUECKYIO 3a]ady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKHN) (PU3NUECKUX SBICHHUIA;

OTMCHIBATh U3yUYEHHbIE CBOMCTBA TET U (PU3NYECKUE SBJICHUS, UCIIONIB3Ys (PU3NYECKUE
BEJIMYMHBI (Macca, 00bEM, IMIIOTHOCTH BEILIECTBA, BPEMs, MyTb, CKOPOCTh, CPEIHSS
CKOPOCThb, CHJIa YNPYTOCTH, CHUJa TSDKECTH, BEC Tesa, Cuila TPEHHs, JaBlIEHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOUIAas CWJIA, MEXaHWdeckas paborta,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJe3HOro ACUCTBUS

MEXaHU3MOB, KMHETHYCCKasAd M IIOTCHHOHUaJIbHaA BHCPFI/IH), IIpyu OINMKMCAaHUH ITPABHUJIBHO



TPAaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BEJIMUNH, UX 0003HAYEHUS U €IUHULIBI
($U3NUeCKUX BENUYMH, HAXOAUTHh (DOPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH TpaUKH H3YYEHHBIX 3aBHCUMOCTEH
(bu3n4ecKuX BEIUYUH;

XapaKTepu3oBaTh CBOMCTBAa Tel, (PU3MUYECKHE SIBIEHUS M IPOLECCHI, HUCIONIb3Ys
IpaBUiIa CIOXKEHUs CUJ (BAOJIb OAHOM mpsAMoif), 3akoH I'yka, 3akoH Ilackains, 3akoH
Apxumerna, MpaBWIIO paBHOBECHs pbluara (0J0Ka), «30J0TOE MPABUIIO» MEXAHUKH,
3aKOH COXPAaHEHHUsS MEXAaHWYECKOM HHEpruu, IpU OSTOM JaBaTb CJIOBECHYIO
(GopMyIMPOBKY 3aKOHA U 3aIIMChIBAaTh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBSCHATh (U3UYECKUE SIBJIICHUS, IPOLECChl M CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CUTyaluil MPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh INPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 1—2 JIOTHYECKUX I11aroB ¢ ONopoil Ha 1—
2 UW3ydYEHHBIX CBOWCTBA (PHM3MUECKUX SBJICHUH, (U3MYECKHX 3aKOHA  WIIU
3aKOHOMEPHOCTH;

pewatb pacuéTHble 3agaud B 1-2 JneicTBHSA, HCHOJIB3YsS 3aKOHbI M (OPMYJIBI,
CBSI3bIBAIOIIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJadu
3alMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (OPMYINBI U
IPOBOJUTH Pacy€Thl, HAXOAUTh CIIPABOYHBIC JAHHBIC, HEOOXOAUMBIEC IJISI pEIICHUsS
3a/1a4, OL[EHUBATh PEATMCTUYHOCTh MOJyUYEeHHOU (PU3NUECKON BEIUUNHBI,
pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOYKHO PEIIUTh MpU TMOMOIIM (PUINYECKUX
METOJI0B, B OINMCAHMM MCCIEAOBAaHUS BBIJCIATH IPOBEPIEMOE IPEIIOI0KEHNE
(runortesy), pa3nuyaTh U HHTEPIPETHUPOBATH IOJYYEHHBIM pe3yibTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JI€NaTh BBIBOJBI 110 €T0 pe3yibTaTam;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Tes:  (OpPMYIMpPOBATH TPOBEPsieMble MNPEINONIOKEHUs, COOUpaTh YCTAHOBKY U3
MPeJI0KEHHOTO0 000PYI0BAHHUS, 3aMIUCHIBATh X0/ ONbITA U (POPMYIUPOBATH BHIBOJIBL;
BBITMOJHATH NPSIMbIE U3MEPEHHsS PACCTOSIHUSI, BPEMEHHU, Macchl Tena, 00bEMa, CHIIbI U
TEMIEPATYpPbl C UCHOJIb30BAaHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aUCHIBATH
MoKa3aHUsl IPUOOPOB C YIETOM 3aJaHHOU a0COFOTHOM IMOTPEITHOCTH U3MEPEHUI;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYToil ¢
HCIIOJIb30BaHUEM MPSAMBIX HU3MEpPEHUH (3aBUCUMOCTH IyTH PaBHOMEPHO JBUKYIIETOCS
TeNa OT BPEMEHM JIBUKEHUS TeEJla, CHJIbI TPEHUS CKOJIBKEHUS OT BEca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW Ted M HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOLIAAd

COTPUKOCHOBEHHMSI TeJ, CHJIbl YIPYTOCTH OT yAJUHEHHS MPY>KUHBI, BHITAIKUBAIOLIEH



CUIbl OT OOBEMaA TMOTrpYyKEHHOM dYacTH Tela W OT IUIOTHOCTH JKHUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT INIyOMHBI, HA KOTOPYIO IOTPYXEHO TEJO,
YCIIOBUY TJIaBaHUSI TEJN, YCIOBHUU pPaBHOBECHS pbluyara u OJIOKOB), y4aCTBOBAaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIIEeOBaHUS, COOMpaTh YCTAHOBKY M  BBIIOJHSTH
U3MEpEeHUs, cleays MPeIoKEHHOMY IUIaHy, (PUKCHpOBaTh Pe3yibTaThl MOTYYCHHON
3aBUCHUMOCTH (DH3UYECKUX BEIWYUH B BUJIC MPEIJIOKEHHBIX TaOIUIl W TPaduKOB,
JIeJIaTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEIOBaHMS;

MPOBOJAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKHX BEJIWYUH (TUIOTHOCTH BeIECTBa
KUAKOCTU U TBEPAOrO Tela, CWJIA TPEHHUS CKOJBXKEHHUS, JaBlIEHHE BO3/AyXa,
BBITAJIKUBAIOIIAs CHJIA, JCHCTBYIOIIAs Ha MOTPYKEHHOE B KUAKOCTH TEJoO,
KOO PHUIMEHT TOJE3HOrO ACWCTBUS MPOCTHIX MEXAHW3MOB), CIEIysl HPEAIOKECHHON
WHCTPYKIMU: TPY BBIOJTHEHUH U3MEPEHUM COOMPATh IKCIIEPUMEHTAIIBHYIO YCTAaHOBKY
U BBIYUCIISITH 3HAUEHUE HCKOMOM BEIMYUHBI,

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu pabore ¢ 1ab0paTOpHBIM
00opyaOBaHUEM;

yKa3blBaTh MPUHIMIBI JEHCTBUS NPHOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYIbI, 0apOMETp, phlyar, MOJABWKHBIN U
HETOJIBIKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

XapaKTEepU30BaTh MPUHIUIBI JEHCTBUS HM3YYCHHBIX MPHUOOPOB U TEXHHUYECKUX
YCTPOWCTB C ONOPOM Ha MX OMNHMCAHMUSA (B TOM 4YHUCJE: MOJUIMIHUKHA, YCTPOMCTBO
BOJIONIPOBO/A, THUAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCIHOJb3Ysl 3HaHHUS O CBOMCTBAX (PU3MUECKHUX SIBICHUH U HEOOXOAMMBIE
buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMPUMEPHl (HAXOAUTh HMHPOPMAIMIO O TMpHUMepax) MPaKTHUECKOTO
UCTIONIb30BaHUsl (M3MYECKUX 3HAHWA B TOBCEIHEBHOW >KM3HHM ISl OOecreueHHs
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOoOpaMH M TEXHUYECKUMH yCTPOWCTBAMU,
COXpaHEHHs 370pPOBbsi M COONIIOJIGHHWS HOPM SKOJOTHYECKOrO TOBEIACHHS B
OKpYXaroIlIei cpeae;

OCYIIECTBIISITh OTOOp HMCTOYHUKOB HHGpopManuu B VHTEpHETE B COOTBETCTBUU C
3a/IaHHBIM TTOMCKOBBIM 3aIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUN U TyTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIICISITh HHPOPMAIIUIO, KOTOpas SIBISIETCS TMPOTHBOPEYUBON
WJTH MOKET OBITh HEIOCTOBEPHOM;

MCIIOJIb30BaTh MPU BHIOJHEHUH YUYEOHBIX 3a/laHUl HAyYHO-MOMYJISIPHYIO JIUTEPaATypy

(bu3NYeCKOro cojJep)KaHus, CIPAaBOUYHbIE MaTepUalbl, pecypchl cetu HHTepHer,



BIIaZIeTh NpHEMAMU KOHCIIEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHus HHGOPMAIMH W3
OJTHOY 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCHhMEHHBIC M YCTHBIC COOOIIEHUSI HA OCHOBE 2—3
UCTOYHUKOB MH(popMaruu (ru3n4eckoro coaepikaHusi, B TOM YHCIE MyOJINYHO J1eNaTh
KpaTKue COOOIIEHHS O Pe3yJbTaTax MPOEKTOB MM y4eOHBIX HCCIICIOBAHUM, IPH STOM
IPaMOTHO HCIIOJIb30BAaTh W3YYCHHBIM TOHATUIHBIA ammapar Kypca (QHU3HKH,
COIIPOBOK/JATh BBICTYIICHHE NIPE3CHTAINEH;

IPY BBIMOJIHEHUH Y4E€OHBIX MPOEKTOB U MCCIEAOBAHHUM pacrpeneniarth 00sS3aHHOCTH B
rpyMIie B COOTBETCTBUH C MOCTABICHHBIMU 33a4aMH, CIICAUTD 32 BHIMOJIHEHUEM IUIaHA
NeMCTBUHM, aJeKBaTHO OIICHWBATh COOCTBEHHBIH BKJIAJ B JCSATEIBHOCTH TPYIIIIHI,

BBICTPAaNBATb KOMMYHHUKAaTUBHOC BSaHMOHeﬁCTBHe, YUUTBhIBASA MHCHUC OKPYIKAIOMIUX.

K KOHLIY 06y‘{CHI/IH B 8 Kkiacce MNPEAMCETHBIC PE3YJIbTAThI HaA 0a3oBOM YPOBHC OOJIKHBI

oTpaxaTb cHOPMUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUI:

HCIIOJIB30BaTh IOHATHUSA: Macca M pa3Mepbl MOJEKYJ, TEILUIOBOE JIBM)KCHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHHS BEILECTBA, KPUCTAJUIMUECKUE U aMOp(HbIE Tena,
HACBIIICHHBI 1 HEHACBILIEHHBIN 1ap, BIAXKHOCTh BO3yXa, TEMIIEPATypa, BHYTPEHHA
DHEPrus, TEIJIOBOM ABUTaTENb, SJIEMEHTAPHBIN AIEKTPUUYECKHUN 3apsll, JIEKTPUIECKOE
1I0JI€, MPOBOJHUKU W JWIJIEKTPUKH, TOCTOSIHHBINA JJIEKTPUYECKUH TOK, MarHUTHOE
1oJIE;

pasznuyath SBJIEHMS (TEIUIOBOE pacCUIMpEHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMAYMBAHWE, KalWULIPHBIC SBICHUSA, UCHApPEHUE, KOHACHCAIMs,
IIJIaBJICHUE, KpUCTaJUIM3aLs (oTBepaeBaHue), KHUIICHHE, TerJIoneperaya
(TEerIONpPOBOJHOCTb, KOHBEKLIMS, W3IyYEHME), DJEKTPU3aLUs Tel, B3aUMOJAEHCTBHE
3apsioB, ACUCTBUSA DJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJEHCTBHE
MarHuTOB, JACMCTBME MarHWTHOTO IOJIS Ha MPOBOJHHUK C TOKOM, JIEKTPOMAarHUTHAas
UHAYKIMS) 10 ONHMCAHHI0O HUX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3YyUYCHHBIX (PU3MUECKUX SIBICHUI B OKPYXKAIOLIEM MHUpE, B
TOM 4uucie (U3NYECKHe SBICHUS B IPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWJUISIDHBIE SIBJIEHUST B TPHUPOAE, KpHUCTauIbl B mpupone, uznydenue ConHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, oOpa3oBaHHE POCHI, TyMaHa, WHEs, CHera,
JJIeKTpUYECKUE SBJIEHUS B arMmocdepe, DIIEKTPUYECTBO JKUBBIX OPraHU3MOB,

MarHuTHOE ToJsie 3eMid, Jpel( MOJII0COB, pOJib MAarHUTHOTO MOJS JUIA KHU3HH Ha



3emJie, OJSIPHOE CHUSHUE, MIPU ATOM IMEPEBOJUTH MPAKTUYECKYIO 33aJauy B Y4eOHYIO,
BBIJICTISITH CYIIICCTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBIICHHIA,

OTHCHIBATh U3yUCHHBIC CBOMCTBA TET U (PU3NYCCKUE SBIICHUS, UCIIONB3Ys (PU3NICCKUE
BEJIMYMHBI (TEeMIlepaTypa, BHYTPEHHSS HSHEPrus, KOJIUYECTBO TEILIOTHI, YJEIbHas
TEIJIOEMKOCTh  BELIECTBA, YJElbHAs TEIUIOTA IUIABJIICHMS, YJEJIbHAas TEIUIoTa
napooOpa3oBaHus, yJeibHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTEJIbHAS BJIAXHOCTb BO3AYyXa, AJIEKTPUUECCKUN
3apsd, CUla TOKA, OJJIEKTPUYECKOE HANPSHKEHUE, CONPOTUBIIEHUE IPOBOJIHHKA,
yAEIbHOE COMPOTUBIIEHHE BEIIECTBA, pab0Ta U MOUIHOCTh 3JEKTPUUECKOTO TOKA), pU
OMHMCAHUU TPABWIBHO TPAKTOBaTh (DU3MYECKHUI CMBICI HCHOJIb3YEeMbIX BEJIHYUH,
0003HaYCHHS M SAWHUIIBI (DU3UYSCKUX BEIMYHH, HAXOIUTh (DOPMYIIBI, CBSA3BIBAIOIIUE
JaHHYI0 (QU3MYCCKYI0 BEIMYUHY C JPYTMMH BEIUYHHAMH, CTPOUTH TpaduKu
M3YYECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

XapaKTepu30BaTh CBOMCTBa Tes, (PU3MYECKHe SBICHHS U MPOLECCHl, HCIOJIb3YA
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BEIECTBA,
IOPUHILIAIT CYNEPHO3UIMH Toyield (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsiia, 3akoH Oma naisi ydactka 1menu, 3akoH Jlxoyns—JIeHna, 3aKoH COXpaHEHHS
SHEPTUM, MPHU ATOM J1aBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3aIUCHIBATH €ro
MaTeMaTU4YeCKOe BBIPAXKEHHUE;

OO0BSACHATH (pU3MUECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIE€ U B KOHTEKCTE
CUTyauuin MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISIBIIATD
MPUYNHHOCIECTBEHHBIE CBSA3M, CTPOUTh OOBACHEHHWE M3 1—2 JIOTMYECKUX IIIaroB ¢
ornopoi Ha 1—-2 u3y4eHHbIX CBOMCTBA (PU3MUECKUX SBICHUHN, PU3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEM;

pemate pacuéTHble 3adadyd B 2-3 JEWUCTBUSA, HCIONB3YS 3aKOHBI U (OPMYIIBI,
CBs3bIBAlONIME (PU3MYECKHE BEIWYWHBI: Ha OCHOBE aHAJIM3a YCJIOBHS 3a7add
3alUCBhIBaTh KPaTKOE YCJIOBHE, BBIABIATH HEJIOCTATOK JIAHHBIX JUIsl pEUICHUs 3aJauH,
BBIOUpATh 3aKOHBI 1 (OPMYIIBI, HEOOXOAUMBIE TSl €€ pellleHus, TPOBOAUTh PACUETHI U
CpPaBHUBATH MMOJYUYCHHOE 3HAUCHNE (PU3NIECKON BETMUYMHBI C U3BECTHBIMH JIAHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIMTh MPU TOMOIIH (HU3HIECKUX
METOJIOB,  MCIIOJB3Yysl  ONHUCAHWE  MCCIEAOBAHUS,  BBIIEIATH  MPOBEPSIEMOE
MPEINONO0KEHUE, OUECHUBATh NPABWIBHOCTh TMOPSAKA MPOBEICHUS HCCIEIOBAHUS,

JAC€JIaTh BBIBOJbI,



MPOBOUTH OMBITHI TTO0 HAOMIOACHNUIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBOWCTB
Ten (KalWUISIPHBIC SIBIICHHS, 3aBUCHMOCTh JIABJICHUS BO3AyXa OT ero o0béMa,
TEMIIEPATYPhI, CKOPOCTH TPOIIECcCca OCTHIBAHUS U HATPEBAHUS MPU U3ITyUYECHUU OT IIBETA
U3Iydaomeil  (Moriomaroniel) MOBEPXHOCTH, CKOPOCTb HCHApeHHst BOABI  OT
TEMIIEpaTypbl KHIKOCTH M IUIOMAAX €€ TOBEPXHOCTH, OJJICKTpH3AIHi Tl U
B3aUMOJICHCTBHE AJIEKTPUYCCKUX 3apsI0B, B3aMMOJCHUCTBHE TOCTOSHHBIX MarHUTOB,
BU3yaJIM3aI[isi MATHUTHBIX MOJICH TOCTOSIHHBIX MAarHUTOB, ACUCTBUS MArHUTHOTO OJIS
Ha TIPOBOJHUK C TOKOM, CBOHCTBa 3JIEKTPOMAarHUTa, CBONCTBA DJIEKTPOJBUTATEIS
MOCTOSIHHOTO TOKa): (OpMYyJUpOBaTh TMPOBEPSEMbIE MPEIIOI0KECHUs, CcOOUpPATh
YCTAaHOBKY W3 MPEUIOKEHHOIO0 O0OpYJOBaHMS, OIUCHIBATH XOJ OIbITa U
(bopMyIUpOBaTh BBIBOJIBI;

BBITIOJHATE MPSMBIC U3MEPEHUSI TeMIIepaTypbl, OTHOCHTEIHHOW BIAKHOCTH BO3JyXa,
CWJIBI TOKA, HANpPSOKEHUS C HCIIOJIB30BAHWEM aHAJIOTOBBIX MPHUOOPOB W JIATYMKOB
(GU3HYECKUX BEIMYMH, CPABHHBATH PE3YJIBTAThl M3MEPEHUH C YYE€TOM 3aJTaHHOMN
a0COJTIOTHOM TTOTPEITHOCTH;

NPOBOJIUTh MCCIICIOBAHUE 3aBUCUMOCTH OJIHOW (DPMU3UYECKOH BEIMUYUHBI OT JPYroi ¢
UCTIOJIb30BAHUEM TIPSMBIX U3MEPEHUH (3aBUCHMOCTH CONPOTHBIICHHS TPOBOAHHUKA OT
€ro JUIMHBI, TJIOIIAIN TOMEPEUYHOTO CEYCHUS U YIEIBbHOTO COMPOTHUBIICHHUS BEIECTBA
MIPOBOJIHHKA, CHJIBI TOKA, UYIIETO Yepe3 MPOBOIHUK, OT HAMPSIKCHUS Ha MPOBOJIHUKE,
UCCIICIOBAaHHUE IIOCIIEIOBATEIHHOTO W TApAIICNFHOTO COCTUHEHUH TPOBOJHHUKOB):
IUTAHUPOBATh UCCIIEIOBAaHKUE, COOMPATh YCTAHOBKY W BBITIOJHSITH M3MEPEHHUS, CIEIys
NPEIOKEHHOMY TUTaHy, (PUKCHPOBATh PE3yJIbTAThI MOJYYCHHON 3aBUCHUMOCTH B BHJIE
Ta0JIUII ¥ TPaPUKOB, JIeTIaTh BEIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHUS;

MPOBOJINTH KOCBEHHBIC M3MEpEHUs (U3NYSCKUX BEMUYHH (yIelIbHAs TEIIOEMKOCTh
BEIIECTBA, COMPOTUBIICHHE MPOBOIHIKA, pab0Ta U MOITHOCTH DJIEKTPUIECKOTO TOKA):
IUTAHUPOBATh HW3MEPEHHS, COOMpaTh JKCIEPHUMEHTAIBHYIO YCTAaHOBKY, CJCIys
NPE/JIOKEHHONW HHCTPYKITUH, U BBIYUCIISITh 3HAYCHUE BEJTUUNHBL;

coOnrofaTh TMpaBuja TEXHUKHM O€30MacHOCTH TMpu pabore ¢ 1abopaTOpHBIM
00opyaOBaHUEM;

XapaKTepU30BaTh MPHUHIUIBI JICHCTBUS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB € OMOpON HAa WX OMHCAHHUS (B TOM YHCJE: CHCTEMa OTOILICHHS JIOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIIEPMETP, BOJBTMETP, CUETYHK DIICKTPUUCCKOM
SHEPIrHH, OJJIEKTPOOCBETUTEIBHBIE TPUOOPHI, HArpeBaTeNbHBIC AIIEKTPOIIPUOOPHI

(mpuMepsbl), 3JIEKTPUUYECKHE NPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUIATEIb



IIOCTOSIHHOTO TOKAa), MWCHOJb3ysl 3HAaHUS O CBOMCTBaX (U3MYECKUX SIBICHUH U
HEo0X01uMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOHCTBA M HM3MEpPUTENbHBbIE MPHOOPHI IO
CcXeMaM M CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBII TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CrOpaHMs, 3JEKTPOCKOI, PEOcTar), COCTaBIIATh
CXEMBI 3JIEKTPUUYECKHX LIeNed ¢ IMOCIENOBaTEeIbHBIM U MapauleibHbIM COCIUHEHUEM
AIIEMEHTOB, pa3Inyasi yCIOBHBIE 0003HAUYECHUS 3JIEMEHTOB JIEKTPHUECKUX IIETICH;

® [PUBOAWTH MPHUMEPHl (HAXOAWTH HH(OPMAIMIO O MpPHUMEPax) MPAKTUIECKOTO
UCTIOJIb30BaHUSl (PU3MUECKUX 3HAHWKA B TIOBCEJAHEBHOW JKM3HM s OOecredeHus
0e30macHOCTH NIpU OOpalieHUuH ¢ OpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpAaHEHMs 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO IIOBEACHUS B
OKpY’Karollel cpese;

® OCYIIECTBIIATH IMOWCK HWHPOpManuu (u3ndeckoro cojnepxanus B HVHTepHeTe, Ha
OCHOBE MMEIOLIMXCSA 3HAHUM M IyTEM CpPaBHEHMs JOMNOJHUTENIBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMALIMIO, KOTOpas SBISETCS TNPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® UCMOJb30BATH IPHU BBITOJHEHUN YYEOHBIX 3a/JaHUI HAyUHO-TOMYJISPHYIO JIUTEPATYPY
(Gu3NYECKOro CcoJepKaHus, CIPAaBOYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOpMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

® Cco3JaBaTh COOCTBEHHBIE NHCbMEHHBIE M KpaTKUE YCTHBIE COOOIIeHus, 00001mas
MH(OPMaLIMI0 U3 HECKOJIbKUX MCTOYHMKOB (PU3UYECKOrO COAEpKAHMS, B TOM 4YHCIIE
nyOJMYHO  MPENCTaBIsATh  Pe3yJbTaTbl IMPOEKTHOM WM  HCCIEN0BATEIbCKON
JeSITeIbHOCTH, MPU 3TOM IPaMOTHO HCIIOJIb30BaTh U3yUEHHbIN MOHATHHHBIN ammapat
Kypca (pU3UKH, CONPOBOXK/IATh BHICTYINICHUE MTPE3CHTAIHEH;

® [Ipu BBINOJIHEHUU Y4YEOHBIX IPOEKTOB W UCCIENOBAHUM (PU3MUECKHX TMPOIECCOB
pacripenenaTe 00s13aHHOCTH B TpYyIIe B COOTBETCTBHM C IOCTABJICHHBIMU 33JayaMH,
CIIEIUTh 3a BBHINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHUPOBaTh €ro, ajaeKBaTHO
OLICHWBATh  COOCTBEHHBIM BKJIQJ B  JIEATENBHOCTh  TPYIMIBI, BHICTPAWBATh
KOMMYHHUKAaTHUBHOE B3aHMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonmy oOyuenus B 9 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxaTb cHOPMHUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:
® UCHOJb30BATh IIOHATHS: CHUCTEMa OTCYETa, MaTepuajbHas TOYKa, TPACKTOPHUS,

OTHOCHUTEJIbHOCTh MEXaHUYECKOIro JIBMXKEeHHUs, nedopmanus (ynpyras, miacTH4ecKas),



TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IEpErpy3Kd, LEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHMYECKUEe KoyiebaHWs ©  BOJHBI, 3BYK, HWHQPa3BYK M  YJIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30pYKOCTb U
JAIIbHO30PKOCTh, CIEKTPbl HCIYyCKaHUS M TOIJIOUIeHHs, anbda, Oera- U ramma-
U3JTy4€HUsl, U30TOIIbI, IACpHAs SHEPIETHKA,

pa3iauuaTrh SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaIeHUE TN, PABHOMEPHOE
JBWKEHHE 10 OKPY>XHOCTH, B3aUMOJEHUCTBUE TEJ, PEAKTUBHOE JIBH)KCHHUE,
Kosie0aTeNbHOE JIBIDKEHHUE (3aTyXawlllue U BBIHY)KJIEHHBIE KojeOaHus), pPe30HaHC,
BOJIHOBOE JIBIDKEHHE, OTpaXXE€HHE 3BYyKa, MPSIMOJIMHEHHOE pPACIPOCTPaHEHUE,
OTpPa)KEHUE U NPEIOMIICHHE CBETA, [I0JHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, IHCIIEPCUS CBETa,
€CTeCTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JHMHEHYATOr0 CIEKTpa H3IY4YCHHUS)
[0 ONMCAHUIO MX XapaKTE€PHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JAEMOHCTPUPYIOLIMX
naHHOE (pr3MUYecKoe SBICHUE;

pacro3HaBaTh MPOSIBIIEHUE U3yUYCHHBIX (PU3MUYECKUX SBICHHUI B OKpY’KalomeM Mupe (B
TOM 4Hcie (U3HUECKUe SBIICHUS B MPUPOJIE: MPUIMBHI U OTIUBBI, IBH)KEHUE IUIAHET
ConHeuHOU CHCTEMBI, PEAKTUBHOE JBUKEHHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, LyHAMM, 1XO, LBETa TEll,
ONTUYECKHUE SBJIEHUS B  MpHUpPOJAE, OHOJIOrMYecKoe  JeHCTBHE  BUAMMOIO,
yIbTPaPHUOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
(GOH, KOCMHMYECKHE JIy4d, pPaJUOAKTUBHOE W3JIyue€HHE TMPUPOAHBIX MHUHEPAJIOB,
JieicTBUE palnOAKTUBHBIX M3JIyUYE€HHH Ha OpraHu3M 4elloBeKa), PU 3TOM NEPEBOAUTH
MPAKTUYECKYIO 337auy B y4eOHYIO, BBIIEISATH CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKU)
(bu3NYECKUX SIBICHUM;

OTMCHIBATh U3yUYEHHBIE CBOMCTBA TE U (PU3NYECKUE SBJICHUS, UCIIONIB3Ys (PU3NUECKUE
BEJIMYMHBI (CpPEeIHSsSE U MTHOBEHHAs CKOPOCTb Tella IPU HEPAaBHOMEPHOM JABH)KEHUU,
YCKOpPEHUE, MEepPEMEIEHUE, ITyTh, YIJIOBasi CKOPOCTb, CHJIa TPEHHUS, CHJIA YNPYTOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOTHOIO MaJieHHsI, BEC TeJa, UMITYJbC Tela, UMITYJIbC
CWJIBI, MEXaHUYeCKasi paboTa U MOIIHOCTb, MOTEHIIUAJIbHAS HEPTUs Teja, MOJHITOIO
HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUs CKAaTOW MPYKUHbBI, KHHETHYeCKast
SHEprus, TOJHAas MEXaHWYecKas HHEeprus, MEepuoJl M YacToTa KoJIeOaHWH, IIHHA

BOJIHBI, TPOMKOCTb 3BYKa W BbBICOTA TOHA, CKOPOCTb CBCTA, IMOKA3aTCJIb MPCIIOMJICHUA



cpefbl), MPU ONUCAaHUM NPABHIBHO TPAKTOBaTh (PU3MYECKHM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHUIBI (DU3NYECKHX BEIMYMH, HAXOIUTHh (HOPMYJIH,
CBSI3BIBAIOIME JAHHYIO (U3MYECKYI0 BEIMYUHY C JPYTUMHU BEIUYHMHAMH, CTPOUTH
rpaduKy U3yYEHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIHUUH;

XapaKTepu30BaTh CBOICTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOJb3Ys 3aKOH
COXPAHEHMsI PHEPruM, 3aKOH BCEMHUPHOIO TANOTEHUS, HPUHIMII CYyNEpHO3ULUU CHII,
IPUHLIMII OTHOCUTENBbHOCTH ["anunes, 3axkonsl HploTOHA, 3aKOH COXpaHEHMsI UMITYJIbCa,
3aKOHbl OTPAKEHMsSI M TIPEIOMIIEHHS CBETA, 3aKOHbl COXPAHEHHUS 3apsJ0oBOr0 HU
MaccoBOro 4YHCel TMpU SACPHBIX peaklusX, IMpd HTOM JlaBaThb CIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTUYECKOE BhIPAKEHUE;

OOBSICHATh (pU3MYECKHE TMPOLECCHl M CBOWCTBA Tell, B TOM YHCIE M B KOHTEKCTE
CUTyallud  NPAaKTUKOOPUEHTHUPOBAHHOIO  XapakTepa:  BbIABJIATh  IPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOpPOi Ha 2—
3 u3yuYeHHBIX CBOWCTBA (U3UYECKUX SABICHHH, (PUIUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pewath pacyéTHble 3aauu (ONMUPAIOLINECs Ha CUCTEMY U3 2—3 ypaBHEHMH), HCHIOJb3Ys
3aKOHBI U (OPMyJIbl, CBsI3bIBafOlIUE (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUSL 3a/ladyd 3allUChIBaThb KPAaTKOE YCJIOBME, BBIABIATH HEJOCTAIOUIUE WIH
M30BbITOUYHBIE JIAaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE IJI PEIICHUs,
IPOBOAMTH pAacy€Thl U OLEHUBAaTh PEATMCTUYHOCTh TOJYYEHHOTO 3HAYEHUS
(bu3nUecKoil BETMUNHBL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXXHO pEUIMTh IMPH MOMOIIM (PU3UYECKHX
METOJIOB,  MCIIONb3Yysl ~ ONMCAaHWE  MCCIENOBAaHUSA,  BBIIEIATH  MPOBEPSIEMOE
IIPEIIIOJIOKEHNE, OLICHWBATh IPAaBUWIBHOCTh IOPSAKA IPOBEIACHUS MCCIEAOBaHUSA,
JIeNIaTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOACHUI U OIIBITOB;

IIPOBOAMTH ONBITHI MO HAONIOIEHNIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB
Ten (M3ydyeHue BToporo 3akoHa HploTOHA, 3aKOHA COXpAaHEHHUS YHEPrUH, 3aBUCHMOCTh
nepuoja KojiebaHuil MPyKUHHOTO MAaATHHUKA OT MaccChl Ipy3a U )KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTYbl MAJIbIX KOJI€OaHUH, MPSIMOJIMHEIHOE pacpoCTpaHeHue
CBETa, pPa3JioKeHHe OeJIoro CBeTa B CHEKTpP, H3yueHHE CBOICTB M300pakeHUs B
IUIOCKOM 3€pKajle M CBOMCTB H300pa’keHMsl IpeaMera B CcOOMparolled JIMH3E,
HaAOJIIO/IEHUE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB H3IYUYEHHs): CaMOCTOSITEIbHO
coOHMpaTh YCTAaHOBKY U3 U30BITOYHOTO HaOOpa 000PYAOBaHUS, OIUCHIBATH X0/ OIBITA U

€ro pe3ybTaThl, ((OPMYIUPOBATH BHIBOIBI;



MPOBOAUTHh NPU HEOOXOAMMOCTH CEPHUIO MPSMBIX HM3MEPEHUMN, ONpenenss cpeaHee
3HaUYCHHE H3MepseMoil BeauM4MHBI ((DOKYCHOE pPACCTOSHHE COOMparouiel JIMH3bI),
000CHOBBIBaThH BBIOOP CrIoco0a u3mMepeHus (I3MEPUTEIHLHOTO MTPUOOPa);

MIPOBOJMTH HCCIICIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHH C HMCIOJIh30BAHUEM
OpSIMBIX  M3MEpPEHUH (3aBHCHMOCTH IIyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JIBIDKEHUM 0e3 HadalbHOH CKOpOCTH, TMepuoja KoJe0aHUd MaTeMaTH4ecKoro
MasiTHUKa OT JUIMHBI HUTH, 3aBUCHUMOCTH yTJla OTPa)XCHHsI CBETa OT yrja MaJeHUs U
yIia mpeloMIIeHUsl OT yria MajieHus): IUIaHUPOBaTh UCCIIEJOBAHUE, CAMOCTOSATEIHHO
coOuparh yCTaHOBKY, (UKCHpPOBATh pPE3yJbTaThl IOJYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BEITUYHMH B BUJC TAOMUI] U TpadUKOB, JIEIaTh BBIBOJBI MO Pe3yJibTaTaM
UCCIICJIOBAHMUS,

MPOBOJAUTH KOCBEHHbIE HU3MEpEeHHs (U3UYECKUX BEIUYUH (CpedHsisi CKOPOCTh U
YCKOpEHHUE Tella MPU PaBHOYCKOPEHHOM ABM)KEHUHU, YCKOPEHHE CBOOOIHOIO MaJCHUS,
KECTKOCTh MPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIIHOCTh, 4YacTOTa M TIEPUOa KOJeOaHWH MATEeMAaTHYECKOTO U TPYXKHHHOTO
MasiTHUKOB, OITHYECKas CHJa COOMpAroImIeld JIMH3bI, PaJMOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpPATh IKCIEPUMEHTAIbHYI) YCTAaHOBKY M BBITIONHSTH
U3MEpEeHUs, Clenysl MPEeAJIOKEeHHON MHCTPYKIIMH, BBIUUCISTH 3HAUCHUE BEIUYUHBI U
AHAIM3UPOBATh TIOJNYYEHHBIC PE3YJNBTaThl C YYETOM 3aJJaHHOW  TOTPENTHOCTH
WU3MEPEHHU;

coOnrofaTh TMpaBuja TEXHUKKM O€30MacHOCTH TMpu pabore ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

pa3inyaTh OCHOBHBIC NPU3HAKH H3YYCHHBIX (U3MUECKUX MOJENeH: MarepuaibHas
TOUKa, aOCOMIOTHO TBEPIOE TENO, TOYEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
TUTaHeTapHast MOZIeNb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO SIpa;

XapaKTepU30BaTh NPHUHIUIBI JICHCTBUS W3YYCHHBIX MPHOOPOB W TEXHUYCCKUX
YCTPOMCTB C OMOPOH HA UX OMUCAHUS (B TOM YHUCIE: CIIUIOMETP, JaTYNKHU MOJIOKECHUS,
pPacCTOSTHUS ¥ YCKOPCHHSI, PaKeTa, 9X0JIO0T, OYKH, TIEPUCKOI, (poToarmmapar, ONTHICSCKHE
CBETOBOJIBI, CITEKTPOCKOII, ITO3MMETP, Kamepa BuibcoHa), WCHONB3ys 3HAHUAA O
CBOMCTBaxX (PM3MUECKUX SIBICHUN U HEOOXOANMBIE (PUZNUECKUE 3aKOHOMEPHOCTH;
HCIIONIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX MPHOOPOB M TEXHOJOTHYECKUX MPOIECCOB MPHU PEHICHHH y4eOHO-
MPAKTUYECKHUX 3a/1a4, ONTUYECKUE CXEMBI JUISl TIOCTPOCHUS M300paKEeHUH B TUIOCKOM

3epKaJie ¥ cOOMpAIOIIeH JTHH3E,



MPUBOAUTH TPUMEPH (HaXOAUTh WHGOPMAIIUI0O O TPHUMEpPax) MPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJAHEBHOW XM3HM A OOecredyeHus
0€30MaCHOCTH TMpH OOpaIleHuH C NPUOOpPaMU W TEXHUYECKUMHU YyCTPOICTBaMH,
COXpPAaHEHHs 370pOBbsi M COOJIIOJIEHHS HOPM SKOJOTMYECKOIO IIOBEIACHMS B
OKpYXalollei cpeae;

OCYILECTBIIATh IMOMCK HHPOpManuu (¢uszndeckoro cojepxkanus B VHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYs MOUCKOBBIM 3allpOC, HAXOAUTh IIyTH OIpE/eIeHus
JIOCTOBEPHOCTH TOJIY4YEHHOW MH(pOpMAlMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH H
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

UCTIOJIB30BaTh TP BBHIIOJHEHUN YYEOHBIX 3a/laHU HAYYHO-IOIYJISIPHYIO JINTEPATypy
(U3NYECKOT0 COJEp)KaHUsS, CIPABOYHbIE MaTepuasibl, pecypchl cetu HHTepHer,
BJIAJCTh NMPHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGPOpPMALUU W3
OJIHOW 3HAKOBOW CHCTEMBI B IpYIYIO;

CO3/1aBaTh COOCTBEHHbIC MMCbMEHHBIE U YCTHBIE COOOLIEHHUS HAa OCHOBE MH(pOpPMALUU
U3 HECKOJBbKUX MCTOYHHKOB (U3MUECKOr0 COAEpKaHMs, MyOJUMYHO MpPeJCTaBIATh
pe3yJabTaThl MPOEKTHOM MM UCCIIEN0BATEIbCKON NEATEIBbHOCTH, MPU 3TOM I'PAaMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIA ammapar H3y4daemoro paszgena (U3NKd U
COMpPOBOXKAATh BBICTYIUIGHHE Ipe3eHTaluueldl ¢ Y4€TOM OCOOEHHOCTEM ayIuTOpuu

CBCPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHMUE

7 KUIIACC

Ne

n/n

Pasnen 1. ®usuka u e€ poib B NIO3HAHUHN OKPY/KAIOIIEro MHUpPa

HaumeHoBaHue pa3ieioB U TeM

NPOorpaMMbl Bcero

KoaunuyecTBO 4acoB

Kontpoabsnbsie IIpakTnueckue

padoThI padoThI

1.1 ®du3nka - HayKa O MpUpoje 2
1.2 dusnueckue BeTUIUHBI 2 1
1.3 EcTtecTBeHHOHAY4HBIN METO 2 1




IIO3HaHUA

Hroro no pazaeny 6

Pa3znea 2. [lepBoHayasibHbIE CBeIeHNUsI 0 CTPOCHUM BellecTBa

2.1 Crpoenue BemecTsa 1

JIBMyKeHHEe U B3aMOJICHCTBHUE
2.2 2
YaCTHI] BEIECTBA

2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2

Hroro no pazneny 5

Pa3pgen 3. /IBu:xeHune u B3auMojieiicTBUe TeJl

3.1 Mexanuueckoe IBHKEHHUE 3
32 Huepuus, macca, III0THOCTh 4
3.3 Cuna. Buns! cun 14

Hroro no pazneny 21

Pa3zpnen 4. /laBieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B

Hasnenue. [lepenaua naBnenus

4.1 TBEPABIMU TEJIAMHU, KUIKOCTIMU U 3
razamu

4.2 JlaBineHne KUJIKOCTH 5

4.3 AtmocdepHoe naBieHne 6

I[eﬁCTBI/Ie KHUJIKOCTH U I'a3a Ha
4.4 7

MIOIPY>KEHHOE B HUX TEJIO

Hroro no pazneny 21

Paznea 5. PaGora nu MomiHOCTh. JHEprus

5.1 PaGora u momrHOCTH 3
5.2 [TpocTeie MEXaHU3MBI 5
5.3 MexaHnueckast SJHeprus 4

Hroro no pazneny 12

Pe3epBHOE Bpems 3




OBIIEE KOJIMYECTBO YACOB I10

68 3 12
ITIPOT'PAMME
8 KJIACC
KoangecTBO 4yacoB
Ne HaumeHoBaHue pa3/ie/ioB U TeM
Konrposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero
padoThI padoThI
Paznen 1. TensioBble ABJIEHUS
1.1 CtpoeHue u cBOWCTBA BELIECTBA 7
1.2 TeruoBbie MPOIECCHI 21 1 4
Uroro no pazneny 28
Pazneun 2. DiekTpuyeckue 1 MAarHMTHBIE SIBJIEHUS
DNEeKTpUUECKUE 3apsAbl.
2.1 3apsKEHHbIE Tela U UX 7 1
B3aUMOJCHCTBHE
2.2 IToCTOSIHHBIN DIIEKTPUYECKUN TOK 20 0 3
2.3 MarxuTtHrle ABIIEHUS 6 1 0
24 DNIEKTPOMAarHuTHasE MHIYKIUS 4
Hroro no pazaeny 37
PesepBHoe Bpems 3 1
OBIIEE KOJIMYECTBO YACOB I10 63 ; g
ITPOI'PAMME
9 KJIACC
KoaundecTBo 9acoB
Ne HanmeHoBaHMe pa3je/ioB U TeM
Kourpoabsubie IIpakTnyeckue
n/n NMPOrpamMmmbl Bcero
padoThI padoThI
Paznen 1. Mexannueckue siBJEHHUSA
MexaHudueckoe ABUXKEHUE U
1.1 10

CIIOCOOBI €0 OIMUCAHUS




1.2 BzaumonelicTBue Ten 20 1
1.3 3aKOHBI COXPAHEHUS 10
Hroro no pazneny 40
Pa3nen 2. Mexanuveckne KoJie0aHusl U BOJHbBI
2.1 Mexanudeckue KojieOaHus 7
2.2 MexaHn4eckue BOJIHbI. 3BYK 8 1
Wroro no pazneny 15

Pasznen 3. 3J'[eKTp0MaFHI/ITHOC IoJIi€ U 3JICKTPOMATrHUTHBLIC BOJIHBI

DNEeKTPOMArHuTHOE TOJIE U
3.1

QJICKTPOMArHMuTHBIC BOJIHBI

Hroro no pazneny

6

Pasznen 4. 3J'[eKTp0MaFHI/ITHOC IoJi€ U 3JICKTPOMATrHUTHBLIC BOJIHbI

4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6
4.3 Pasnoxxenue 6enoro ceera B CEKTP 3
Hroro no pazneny 15
Pa3zpnen 5. KBanTOBBIC SIBJICHUSA
1 Hcnyckanue v noriomeHue cBera A
' aTOMOM
5.2 CrtpoeHne aTOMHOTO siipa 6
53 S nepHbie peakunu 7 1
Hroro no pazneny 17
Pasnea 6. [loBTopuTenbH0-00001a101M I MOAYJIb
[ToBTOpenHue n 06obIIEeHNE
6.1 conepxkaHus Kypca pus3uku 3a 7-9 9
KJ1acc
Hroro no pazneny 9




OBIIEE KOJIMYECTBO YACOB I10

102 3 13

I[TPOTPAMME
MNOYPOYHOE IINTIAHUPOBAHHUE
7 KJIACC
Ne

Tema ypoxka Kou-Bo
n/n

4acosB
®dusnka — Hayka o npupoje. ABneHus npupoasl. PusndecKue ABICHUs 1

MeXaHI/IquKI/IC, TCIIJIOBBIC, SJICKTPUUCCKUEC, MAI'HUTHBIC, CBETOBLIC, 3BYKOBBIC

SABJICHUA

dusnyeckue BEIMYUHBI U UX HU3MCPCHUC 1

IIpakTuyeckas padora Nel "U3mepenue TeMnepaTypbl Npu NOMOIIU

KHIKOCTHOI0 TepMomerpa'

Kak ¢u3uka u apyrue ecTeCTBeHHbIE HAYKU U3Y4alOT IPUPOY.
EcrecTBeHHOHay4HBIH MeTO o3HaHUs. OnHcanue Gpu3nyecKux SBICHUH ¢ 1

HOMOIIBIO MOJIETIEN

IIpakTuyeckas padora Ne2 "IIpoBepka runoresbl: JaJbHOCTb MOJ1ETA

IIAPHKA, NYLIEHHOr0 FTOPU30HTAIbHO, TeM 00JIbIIe, YeM 00/1bIIe BHICOTA 1
nycka'"
Crpoenue BelecTBa 1

JIBMKeHHE YacTHIl BEIIECTBA 1




IpakTnyeckas padora Ne3 «OnbIThI 10 HAOJIIOAEHUIO TENJIOBOI0

? pacuiMpeHus ra3oB)

10 ArperaTHble COCTOSIHMSI BELLIECTBA
B3aumocBs3bp MeXy CBOMCTBAMU BELIECTB B PA3HBIX arperaTHbIX COCTOSHUSIX

11 ¥ MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX
COCTOSIHUM BOJIBI

12 Mexanuyeckoe ABuxkeHuEe. PaBHOMEpHOE 1 HEPABHOMEPHOE JIBMKCHUE

13 CxopocTtb. Equnuiibl ckopoctu

14 Pacuer nyTu 1 BpeMeHU ABUKEHUS

s Huepuus. 3akon unepnuu. B3anmonelicTpue Ten Kak MpUYUHA U3MEHEHUS
CKOPOCTH JIBHIKEHHUSI TEIT

16 IInotHoCTH BemecTBa. PacueT Macchl 1 00beMa TeJjia IO €ro INIOTHOCTU

17 JlabopaTopHas padora Nel «Onpenesnenne NJIOTHOCTH TBEPAOTO TeJIay

18 Pemenne 3agau mo teme "IlmoTHOCTE BenecTna"

19 Cuta Kak XapaKTepHUCTHKA B3auMoiecTBus Test. Cuma yrpyrocTi. 3akoH
I'yka

20 JladopaTopnasi padora Ne2 «3yuyeHue 3aBUCUMOCTH PACTAKEHUS
(nepopManuu) NPY>KMHBI OT MPUITO0KEHHON CHIIBI»

21 SIBmenune Tarorenusa. Cuna TSHKECTH
CBsi3b MEXy CHJION TSXKECTH U Maccoil Tena. Bec tena. Pemenue 3agau no

22
teme "Cuna Tsoxectu"”

23 Cwita TskecTH Ha Apyrux maHetax. OU3ndeckne XapakTepUCTHKU TIAHET

24 N3mepenne cui. JJuaamomerp

25 Bec Tema. HeBecomocTh

Y CrioxeHue 1ByX CWJI, HAIPABIEHHBIX 110 OJHOM NpsiMoil. PaBHOAEHCTBYIOIIAs
CHII

27 Pemenue 3agau no reme "PaBHoneicTByOMmas cui'”

28 TpeHue CKONIbKEHNs U TPEHUE NTOKOs. TpeHne B IpUpoie U TEXHUKE

. JlabopaTopnasi paGora Ne3 «M3yueHne 3aBUCHMOCTH CHJIbI TPEHHSA

CKOJIbKCHUSA OT CUJIbI JaBJCHUA U XapaKTepa COMPUKACAIIIUXCHA




MOBEPXHOCTE»

30 Pemienue 3a1au Ha onpeielieHUE PaBHOICUCTBYIOIIEH CUITBI

31 Pemenune 3anau no remam: «Bec Tenay, «I'padudeckoe nzodbpaxeHue cuim,
«Cunbl», «PaBHOACHCTBYIOIIAS CHUID)
KonTpoabsnas padora Nel mo temam: «MexaHnuyeckoe JIBHKEHUE,

32 «Macca, ni1oTHOCTBY, «Bec Tesna», «I'papuyeckoe n3odpakeHne cui»,
«Cuibby

33 Jasnenue. CriocoObl yMEHbBIIICHUS U YBETUYCHUS JaBICHUS

34 JlaBnenue raza. 3aBUCUMOCTD JaBJICHUS ra3a oT 00bEMa, TeMIIepaTyphl

35 [lepenaya naBneHus: TBEPABIMU TEIAMH, )KUJIKOCTAMU U ra3aMy. 3aKOH
[Tackans

36 JlaBieHue B *KUIKOCTHU U rase, BEI3BAHHOE JICHCTBUEM CUJIbI TSKECTU

37 Pemienne 3agay 1mo Teme «JlapneHue B )KUAKOCTH U raze. 3akoH Ilackams»

38 Coobmaromnmecs: CoCyIbl

39 IMunpaBianueckuii mpecc

40 ManomMertpsl. I1opiIHEBOM KUIKOCTHBIN HACOC

41 AtMmocdepa 3emiu. [IpuynHbI CyIeCTBOBaHMS BO3AYIIHON 000J0UKH 3eMIIH.
3aBUCUMOCTh aTMOC(EPHOT0 AaBIEHUS OT BBICOTHI HAJl YPOBHEM MOps

42 Bec Bo3ayxa. ATMochepHOe 1aBiieHNe

43 Usmepenune armocdepnoro napnenus. OnbiT Toppuaeniu

44 3aBUCUMOCTh aTMOC(EPHOT0 JAaBIEHUS OT BBICOTHI HAJl YPOBHEM MOps

45 bapometp-anepouna. AtmochepHoe TaBiIeHHE Ha Pa3IMYHBIX BRICOTaX

46 Pemenue 3amau o teme "AtmocdepHoe naBineHue"

47 JleiicTBHE )KUAKOCTH U Ta3a Ha NOTPYKEHHOE B HUX TENO. ApXUMENIOBa CHIIa

48 JladopaTopnas padora Ne4«OnpenesieHne BbITAJIKUBAIOLIEH CHJIBI,
AEHCTBYIOLIEH HA TEJI0, MOTPYKEHHOE B KUAKOCTDH)

49 JladopaTopnasi padora Ne5 no teme «UcciienoBanue 3aBUCMMOCTH Beca
Tesia B BojJe OT 00bEMa NMOrpyKeHHOH B KUIKOCTh YACTH TeJia

50 [InaBanue Ten

51 JlabopaTopnasi paGora Ne 6 "KoncTpyupoBanue apeomerpa Wjin




KOHCTPYMPOBAaHMUeE JIOJKHU U ompeaeieHue eé rpy3onoabéMuocTu'

Pewenne 3anau no remam: «llnaBanue cynos. Bo3nyxormiaBanue»,

> «JlaBneHue TBEPABIX TEJ, KUIKOCTEN U Ta30B» :
53 Mexannueckast pabora 1
54 MomgocTth. EquHUIBEI MOIITHOCTH 1
55 IIpakTyeckas padora Ned '"PacuéTr MOIIHOCTH, pa3BMBaeMOil IpH |
noabEéMe 1o Jecrauue'"
56 [Ipoctsie Mexanu3msl. Peruar. PaBHOBECHE CHIT HA pblyare 1
5 KonTpoasnas padora Ne2 nmo teme «/laBjieHue TBepabIX TeJ, JKUAKOCTEH |
u ra3on» / Bcepoccuiickasi npoBepouHasi pa6ora
53 PesepBHrlit ypok. Pabota ¢ Tekctamu 1o teme «JlaBneHue TBEPIBIX TeT, .
KUJKOCTEH U Ta30By / Beepoccwuiickas mpoBepodHas padboTa
5 Poruaru B Texuuke, 6bITYy U ipupoje. Jlaboparopnast pabota Ne7 |
«HccnenoBanue ycaoBUM paBHOBECHS! phluara»
60 Pemenue 3agau no reme «YcnoBusi paBHOBECHS pbluaray 1
61 Koaddunment nonesnoro aeicteust mexanusma. Jlaboparopnast pabora Ne§ |
«M3mepenne KII/] Hak1OHHOM MIIOCKOCTH»
62 Pemenne 3agau mo reme "Pabota, momHOCTH, KITJT" 1
63 Mexanunueckas sHeprusi. Kunernueckasi ¥ mOT€HIUANbHAS SHEPTUS 1
64 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH 1
IIpakTuyeckas padora NeS nmo Teme ""IKcnepuMeHTATIbLHOE ONpeie/ieHUe
65 U3MEHEHHUS] KHHETHYECKOH U MOTEHIHAJBHOI YJHEPIUH NIPH CKATBIBAHUH 1
TeJ1a 10 HAKJIOHHOM MJI0cKocTH"
66 Koutpoabnas padora Ne3 no reme «Padora 1 MOIIHOCTH. JHEPrus» 1
67 Peseprubrit ypok. Paborta ¢ Tekcramu o Teme "MexaHnndeckoe JBHKeHHE" 1
68 PesepBHrlit ypok. Pabora ¢ Tekctamu 1o teme "Pabota. MomHocTs. DHeprus" 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
8 KUIACC
Ne Tema ypoka Kou-Bo
n/n 4acoB




OCHOBHBIE ITOJIOKCHUS MOHeKYHHpHO-KHHCTH‘ICCKOﬁ TEOPHHU U UX OIBITHBIC

: HOJATBEPKICHUS

2 Macca 1 pazMep aTOMOB M MOJIEKYJT

3 Mopenu TBEPIOTO, KHUAKOTO U Ta3000pa3HOT0 COCTOSTHUH BEIIECTBA

A OObsicHEHHE CBOMCTB TBEPAOIO, JKHUJIKOIO U Ta3000pa3HOI0 COCTOSIHUM
BEILECTBA Ha OCHOBE MOJIOKEHUHN MOJIEKYJIIPHO-KUHETUYECKON TEOPUH

5 Kpucrannuueckue u amopgHbie Teaa

6 CmauuBanue 1 KanwuIsipHOCTh. [loBEpXHOCTHOE HATSKEHUE

7 TennoBoe pacIIMpeHHE U CKaTUE

) Temmneparypa. CBs3b TEMIIEPATYPbl CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS
YaCTHII

9 Buytpennsis sneprust. CriocoObl H3MEHEHUs] BHYTPEHHEH SHEPTUU

10 Buas! Tennonepenaun

. IIpakTuyeckas padora Nel "lIpakTuyeckoe HCIOJIb30BaAHNE TENJIOBBIX
CBOICTB BellleCTB M MaTePHAJIOB B 1eJIsIX JHeprocoepexenus'

12 KomnuectBo TeI1oTEl. Y IeabHas TEIIOEMKOCTD

13 YpaBHeHue TeroBoro 6ananca. TermiooOMeH U TEIIOBOE paBHOBECHE

" JladopaTopnasi padora Nel "HccienoBanue siBjieHUs1 Temi000MeHa pu
CMeIIMBAHUY XO0JIOAHOM U ropsiieii Boabl"

s Pacuer konuuecTBa TEIIIOTHI, HEOOXOJUMOTO JUIsl HArPEBAaHUS TeNa U
BBIJIETISIEMOTO UM IIPH OXJIAXKIEHUHU

16 JladopaTopnasi padora Ne2 "OnpenesieHue yae1bHOMH TENJI0eMKOCTH
Bemecrsa'

17 OHeprus TOIUIMBA. Y IeJbHas TEIJI0TAa CTOPAHUS

18 [InaBneHue u oTBEpAECBaHNE KPUCTAIUIMYECKUX TEI. Y ATbHAs TEIIOTA
IUTaBJICHUS

19 JlabopaTopnasi paGora Ne3 "Omnpenenenue yaeJabHO TeNI0ThI
IJIaBJIeHHud Jbaa"

20 [TapooGpazoBanue u koHaeHCcanus. Mcnapenue




Kunenue. yI[eJ'IBHaﬂ TCIIJIOTa Hap006pa3OBaHI/I${ 1 KOHACHCAIUU.

2! 3aBUCUMOCTh TeMIIepaTypbl KUIEHUS OT aTMOC(HEPHOro AaBJICHUS

- Bnaxnocts Bo3ayxa. JJaboparopuast padborta Ned4 "Omnpenencure
OTHOCHUTEJIbHOM BJIQXKHOCTH BO3/ayxa"

23 Pemienue 3agau Ha onpeiesieHUE BIAXKHOCTH BO3/1yXa

4 [TpuHnUIBEl paboTH TEIIOBHIX nBUTaTeNeid. [lapoBas TypOuna. J[Burarens
BHYTPEHHETO CrOpaHus

55 KIIJ] TenmoBoro neurarens. TemnaoBble ABUTATENIN U 3alUTa OKPY KarOIEH
Cpelibl

26 3aKOH COXpaHEeHHsI U MIPEBPAICHHS SHEPTUU B TEIUIOBBIX MpOIeccax

. [ToaroroBka k KOHTPOJIBLHOU padoTe no Teme "TemnoBbie ABICHUS.
W3meHeHue arperaTHbIX COCTOSIHHM BeliecTBa"

)8 KonTpoubnas padora Nel no teme "TenuioBbie siBiienusi. U3menenne
arperaTHbIX COCTOSIHUIA BemecTBa'"

29 DnekTpuzanus Ten. [[Ba posia dIeKTpUIeCKuX 3apsiioB

30 IIpakTyeckas padora Ne2 "Juekrpusanus TeJl HHAYKIUCH H IIPH
CONPUKOCHOBeHUN"

31 B3aumopeiictBue 3apsokeHHbIX Tell. 3akoH Kynona

1 DnekTpuueckoe nose. HanpskeHHOCTh anekTpuueckoro nois. [Tpuanun
CYNEPIO3ULNH DIEKTPUUECKUX TTOJIEH

33 Hocurenu snexktpudeckux 3apsaoB. DiaeMeHTapHbIl 3apsa. CTpoeHue atoma

34 [IpoBOIHUKYN M TUAIEKTPUKU. 3AKOH COXPAHEHHUS SJIEKTPUUYECKOT0 3apsia

35 Pemienue 3a1a4 Ha MpUMEHEHNE CBOMCTB AJIEKTPUUECKUX 3apS 0B

36 DJIEKTPUUYECKUH TOK, YCIOBUS €r0 CyIeCcTBOBaHUs. VICTOUHNKH
AIIEKTPUYECKOTO TOKA

37 JleficTBHS 2EKTPUYECKOTO TOKA

18 IIpakTnyeckas padora Ne3 "JleiicTBHe 3JIeKTPHYECKOI0 MOJISI HA
NMPOBOJIHUKH U IUIJIEKTPUKH'"

39 DIIEKTPUUYECKHUI TOK B METAJJIAX, )KUJKOCTAX U ra3ax

40 DJneKTpuyecKas 1ernb U €€ COCTaBHbIC YaCTH




41

Cuia Toka

42 DnekTpuueckoe HanpsbkeHue. Bonbtmerp.

43 ConpoTuBiieHUE MTPOBOJHUKA

44 VY nenpHOE cOnpoTUBIICHHE MTPOBOAHMKA. Pemenue 3agau

45 3aBUCHMOCTb CHJIbI TOKA OT HallpspKeHUs. 3akoH OMa /1715 yyacTKa Lenu

46 3akoH Oma. Pemenue 3amau

47 [TocnenoBarenbHOE U MapaLIEIbHOE COCAUHEHUS IPOBOIHUKOB

48 [locnenoBarenbHOE U NapalIeIbHOE COETUHEHUE IPOBOIHUKOB.

49 JladopaTopHasi padora NeS "IIpoBepka npaBujia il CWJIbI TOKA IPH
napajjiejJbHOM COeIMHeHHHU Pe3ucTopoB'

50 Pemenue 3anauy Ha npumMeHeHne 3akoHa OMa i1 pa3IMyHOrO COEIUHEHUS
IIPOBOJHMKOB

51 PaGota u MoiHOCTB AmeKkTpudeckoro Toka. 3akoH Jxoymnsa-Jlenna

52 Omnpenenenue padbOTbl U MOLTHOCTH AJIEKTPUUECKOIO TOKA

53 DJeKTpUYecKre LEeNn U MOTPEOUTENN IEKTPUIECKOM SHEPTHU B OBITY.
Kopotkoe 3ambixkanne

54 ITocTosiHHBIE MATHUTBI, UX B3AUMOJCHCTBUE

55 IIpakTyeckas padora Ne4 '"U3ydenue moJie NoCTOIHHbIX MATHUTOB"

56 MaruuTtHoe nosie. MarautHoe nose 3eMJId U €ro 3Ha4eHUe JJIs KU3HU Ha
3emie

5 [ToaroroBka Kk KOHTPOJIBLHOM paboTe Mo Teme "DIeKTpUUECKUe 3apsiabl.
3apsKEHHBIE TENA U UX B3aUMOJIEUCTBUS. 110CTOSAHHBIN 2EKTpUYECKUi TOK"
KonTpoubHnasi pabora Ne 2 o Teme '"JiieKkTpH4ecKue 3apsiabl.

58 3apsiskeHHbIE Tes1a M UX B3aumMoaeicTBusA. [1oCTOSIHHBIN 3J1eKTPUYECKUH
ToK'" / Beepoccuiickasi npoBepo4Has padora

5 PesepBHrlil ypok. Pabota ¢ Tekctamu 1o teme "I1ocTOSIHHBIN 3JIeKTPUUECKHA
ToK" / Bcepoccuiickasi mpoBepouHasi padora

60 OmnbIT OpcTeaa. MarHuTHOE MOJIE MNEKTPUYECKOT0 Toka MarauTHoe mose
KaTyIIKH C TOKOM

61 [IpuMeHeHue 2IIEKTPOMAarHuTOB B TEXHHUKE.




DNEeKTPOABUTaTEh OCTOSIHHOTO ToKa. Vcronb30BaHue 3JIeKTpoiBUraTeNieid B
62 1
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCIOPTE.

63 Onpitel @apanes. 3aKoH neKTpoMarHuTHOM nHAyKIuu. [IpaBuio Jlenna 1

Dnekrporerepatop. CriocoObl MOTyUYEHUS EKTPHUSCKONR IHEPTHH.
64 1

DNEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX HCTOYHHKAX YHEPTUU

[ToaroroBka K KOHTPOJIBHOU paboTe MO TeMe "IIEKTPUUECKUE M MATHUTHBIE
65 1

sBiaeHus"”

KontpoabHnas padora Ne3 mo teme " JiiekTpuyecKkrue 4 MATHUTHbIE

66 1
siBJIeHus "
67 PesepBuelit ypok. Pabota ¢ Tekctamu 1o teme "Tennosbie siBiaeHUs" 1
68 Pesepubliit ypok. Paborta ¢ Tekcramu o teme "MaruutHbie siBIeHUS " 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
9 KUIACC
Ne
Tema ypoka Kou-Bo
n/n
4yacos
1 Mexannyeckoe aBukeHue. MarepruanbHas TOUKa 1
2 Cucrema orcueta. OTHOCUTENIBHOCTh MEXaHUYECKOTO JABUKEHUS 1
3 PaBHOMEpHOE TPAMOIIMHEMHOE JBUKEHNE 1
A HepaBnomepHoe npsmonunerinoe apuxeHue. CpeaHsisi ¥ MTHOBEHHAs |
CKOPOCTh
5 [IpsamonnHETHOE PaBHOYCKOPEHHOE JIBHKEHUE. Y CKOPEHUE 1
6 CKopocTh MPSMOJIMHENHOTO PABHOYCKOPEHHOTO IBHXKCHHUS. 1
7 I'paduk ckopoctu 1
8 CBobonHoe nagenue tei. OneiTel [anunes 1

PaBHOMCpHOC JABUIKCHUC 110 OKPY’KHOCTH. HCpI/IOI[ 1 yacToTa O6paH_ICHI/I${.

JIvHeHas u yrioBas CKOPOCTH

10 LlenTpocTpeMHUTENIBHOE YCKOPEHUE 1

11 ITepBeriit 3akoH HeroToHa. Bexktop cuitbl 1

12 Bropoii 3akon HetoToHa. PaBHOIEHCTBYIO1IAS CUla 1




13 Tpetuii 3akon Hetorona. Cynepno3uius cui

14 Pewenne 3ana4 Ha npuMeHeHne 3aKk0HOB HproTOHA

15 Cuna ynpyroctu. 3akoH ['yka

16 Pemenue 3amaud no reme «Cujia ynpyroctum»

17 JlabopaTopnasi pabora Nel «OmnpenelieHue xKeCTKOCTH NPYKUHBD)

18 Cuna TpeHus

19 Pemenue 3anau no reme «Cumna TpeHUSD

20 JladopaTopnas padora Ne2 "Onpenesienue ko3¢ uiueHTa TpeHust
CKOJIbKeHus"

21 Pemenue 3anau no teme "3axonsl HetoTona. Cuna ynpyroctu. Cuna tpeHus"

2 Cuna TsDKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHHEe CBOOOIHOTO
naJicHus

3 IIpakTuyeckas padbora Nel " /[Bu:keHue TeJ1 BOKPYr TPABUTALMOHHOTO
nentpa (Coaneuynasi cucrema). IN'amakruxku"

24 Pemenne 3agau no reme "Cuna TS)KECTU U 3aKOH BCEMUPHOTO TSATOTEHUA"

25 [IepBas kocmuueckast ckopocTb. HeBecoMoCTh U neperpy3ku

26 MowmeHT cunsl. LleHTp TsKECTH

27 MowmeHT cunsl. LleHTp TsKeCTH

28 Pemenue 3agau o reme "MomenT cunsl. Llentp TsoxecTn"

” [ToaroToBka Kk KOHTPOJIBHOM paboTe Mo Teme "MexaHudecKoe IBUKEHHUE.
Bsaumonetictsue ten"

30 KonTtpoubnas pa6ora Nel mo teme '""Mexannueckoe JBHKEHHE.
B3anmopneiicreue Tea"

31 Nmnynbse Tena. UMnynec cuiibl. 3aKOH COXpaHEHMsI UMITYJIbCa. YIIPYroe U
HEYNPYroe B3auMOJICHCTBUE

32 Pemenue 3anau no teme "3akoH coxpaHEHHs UMITyJbca"

13 IIpakTuyeckas padora Ne2'PeakTuBHOe IBHKEeHHeE B IPUPO/E U
TexHuke"

34 Mexanudeckas paboTa 1 MOITHOCTb

35 Pabota cuiibl TSKECTH, CHITBI YIIPYTOCTH U CHITBI TPEHUS




JlaGoparopHas padora Ne3 «Onpenesienue padoThbl CHJIbI TPEHUS NPH

3 PABHOMEPHOM JBHKEHHUH TeJia 110 TOPU30HTAJIbHOI MOBEPXHOCTH

37 CBs13b sHepruu U padboThl. [loTeHnnanbHas sHeprus

38 Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPIrUu

39 3aKOH COXpaHEHHMS YHEPIUU B MEXAHUKE

40 JlabopaTopnasi paGora Ne4 «M3yueHne 3aK0OHA COXpPaHEHHUS] JHEPTUU»

41 KonebarenpHoe NBUKEHUE U €T0 XapaKTEPUCTUKU

42 3aryxatomue Kojnedbanus. BeiHyxkaeHHble konebanus. Pe3onanc

43 MaremaTnueckuil U Ipy>KMHHbBINA MasiTHUKU

4 IIpakTuyeckas padora Ne3«3aBucHMOCTb epHOAa KOJIeOaHUH OT
7KeCTKOCTH NPY’KMHbI M MACChI TPy3a)»

45 I[TpeBpaliieHre SHEPIUN PU MEXAHUYECKUX KOJIeOaHUIX

46 OnpezaeneHye 4acTOThl U epHoja KoineOaHUH NpyKUHHOTO MasiTHUKA

47 MexaHn4ecKre BOJIHBI

48 CBolicTBa MeXaHNYECKUX BOJH. [Ipo0sIbHEIE 1 TIONIEPEYHBIE BOTHBI

49 Mexannueckne BOJIHBI B TBEpAOM Tese. CellcMUYECKUE BOJIHBI

50 3ByK. Pacripoctpanenue u oTpakeHHue 3ByKa

51 3aBUCHMOCTB BBICOTBI 3ByKa OT YaCTOTBI

52 I'poMKOCTB 3ByKa M BBICOTA TOHA. AKYCTUYECKHI PE3OHAHC

53 IIpakTuyeckas padora Ned4 "YiabTpa3Byk u nHGpa3sByK B Ipupoje u
TexHuke'"

54 [TonroroBka Kk KOHTPOJIBHOU paboTe Mo TeMe "3aKOHBI COXPaHEHHUS.
Mexannueckue Kone0aHusi ¥ BOJHBI"

s KonTpoabHas padora Ne2 mo teme '"3akoHbl coxpaHeHusi. MexaHn4veckue
KOJIeOaHUS U BOJIHBI"

56 DNEeKTPOMarHuTHOE MoJj€e. DIEKTPOMAarHUTHBIE BOJIHBI

57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

53 [Ikana 31eKTpOMarHUTHBIX BOJIH. VcIob30BaHKE AIEKTPOMArHUTHBIX BOJTH
JJI1 COTOBOH CBA3U

59 IpakTnyeckas padbora Ne5 "MU3ydyeHue CBOCTB 3JIEKTPOMATHUTHBIX




BOJIH € MIOMOIIbI0 MOOMJIBHOTO TeJiepoHa"

Pemenne 3ala4 Ha ONpCACIICHUEC YaCTOThI U AJIMHbI 3JI€KTpOMaI‘HI/ITHOI71

60
BOJIHBI

61 DnekTpoMarHuTHas mpupoja ceera. Ckopocts cBeTa. BoinHoBbIe cBOMCTBA
cBeTa

0 Wcrounuku ceera. [IpsMonnHeliHOe pacipoCTpaHEHUE CBETA. 3aTMEHUS
Connua u JlyHsl

63 3aKoH oTpa)keHus cBeTa. 3epkana. Pemienue 3a1a4 Ha IpUMEHEHUE 3aKOHa
OTpaXKEHUsI CBETA

64 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA

6 ITomHOE BHYTpEHHEE OTpakeHUE cBeTa. Icnonb30BaHue MOITHOTO
BHYTPEHHEr0 OTPAKEHUS B ONTHUYECKUX CBETOBOAAX
JladopaTopnasi padora Ne5 "HccienoBanme 3aBUCUMOCTH yIJia

66 NMpeJIOMJICHHS CBETOBOIO JIy4a OT YIJia MaJeHusl Ha rpaHule ''Bo3ayXx-
creksao""

67 CBeTOBO/IBI, ONTUKOBOJIOKOHHASI CBSI3b

68 JIunzel. OnTUyeckas cuiia JIMH3bI

69 [TocTpoenne n300pa>keHUi B JIMH3AX

20 Onpenenenue GOKYCHOTO PaCCTOSHUS U ONITUYECKOM CHiIbl coOUparoleit
JIUH3BI

71 IIpakTuyeckas padora Ne6 "OnTuyeckue JMH30BbIe NPpUOOPHI"

72 I'ma3 xak ontuyeckas cucrema. 3peHue

73 IIpakTnyeckas padora Ne7 " Jledgextnl 3penus. Kak coxpanursb 3penune"

24 Paznosxxenue 6emnoro ceera B ciekTp. OnbiTel HetoToHa, CrioskeHune
CIEKTpaJIbHBIX 11BETOB. /lucnepcus ceera

2 OMnBITHI IO Pa3JIOKEHUIO OEJIOTr0 CBETA B CIIEKTP M BOCIIPHUATHIO I[BETA
NPEIMETOB NP UX HAOIIOJCHUN Yepe3 IBETOBBIE (PUITBTPHI
IIpakTuyeckasi pa6ora Ne§ "BosiHoBbIe CBOlicTBa cBeTa: JUCHEpPCHs,

76
uHTepdepenuus u Audpaxkuus'

77 OmneiTel Pesepdopna u mianeTapHasi MoJIeb aToMa




78

[Tocrynatel bopa. Moaens atoma bopa

79 Hcenyckanue u nornouexnue ceera aromoM. KBautsl. JInHedaTbie CLIEKTPEI

80 Hab6nronenue ciekTpoB UCITyCKaHHS

81 PagnoakTHUBHOCTE U €€ BUIbBI

82 Crpoenue atomHoro siapa. Hykinonnast mojienb

83 PannoaktuBHbIE IpeBpanieHus. M30Tomnsl

84 Pemenue 3amad no teme: "PaguoakTuBHbBIC NTpeBpalieHus"

85 [Tepuon nmonypacnana

86 PanuroakTuBHBIE M3IIydeHUs B IPUPOJIE, MEAULIMHE, TEXHUKE

87 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MacCOBOT'O UUCEN

88 OHeprus CBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

89 Pemenue 3agau no teme "Snepubie peakiuu"

90 Peakuuu cunrtesa u nenenus siaep. Merounnku sHepruu CoiHLa U 3BE3]1

o1 SInepnas sHepreTuka. JIeHcTBUs paJuOAKTUBHBIX U3IyUYEHUN HA KUBBIE
OpraHU3MBI

9 [ToaroroBka Kk KOHTPOJIBLHOU paboTe MO TeMe "IIEKTPOMArHUTHOE TOJIE.
DneKTpoMarHuTHbIe BOJHBI. KBaHTOBBIE siBiIeHUS "

03 KonTtpoubsnas pabora Ne 3 mo Teme '"JjieKTpOMarHuTHOE MmoJIe.
DJIeKTPOMarHuTHbIe BOJIHbI. KBaHTOBBIE siBJIeHNSA "

94 [ToBTOpenue, o6ob6meHue. Pemenue 3agau

o5 [ToBTOpeHnue, 060061meHne. Penienne pacyeTHbIX U KaYeCTBEHHBIX 33/1a4 10
Teme "TemoBble npouecchl”

o6 [ToBTOpenue, 06061meHne. Perienne pacueTHbIX U Ka4eCTBEHHBIX 3a]1a4 110
teme "KIIJ] TermnoBeIX gBUTaTeaci"

o7 [ToBTOpenue, 06001meHue. Pemenne pacueTHbIX U Ka4eCTBEHHBIX 3a]1a4 110
teme "KIIJI anekTpoycraHOBOK"

98 [ToBTOpenue, 0600IIEHNE

9 [ToBTopenue, 06o0meHne. Pabora ¢ TekcTamu 1o Teme "3aKOHbI COXpaHEHUS
B MEXaHHKE"

100 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu no teme "KoneGanust 1 BOTHBI"




101 [ToBTOpenue, 0600meHue. Pabora ¢ Tekcramu 1mo Teme "CBeTOBbIE BIIEHUA" 1

102
¢duzuka"

[ToBTopenue, o6o0menue. Pabora ¢ Tekctamu 1o Teme "KBanroBas u simepHast

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

MMPOBEPSAEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOI ITPOI'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHMSI

7 KJIACC

Kox
NpoBePsSIEMOro

pe3yJibTaTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTAThI 0CBOEHHS] OCHOBHOI

06pa3OBaTean0ﬁ nmporpaMmbl OCHOBHOI'O 001ero oﬁpasona}mﬂ

1.1

1.2

1.3

HCIIOJIB30BATh U3YUCHHBIC ITOHATUS

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAaKTCPHBIX CBOWCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (bI/I3I/I‘leCK06 SBJICHUC

pacrio3HaBaTh TPOSIBIICHHME H3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalollleM MHpe, B TOM 4ucie (U3NYEcCKue SBICHHUS B MPHUPOJIE,
IIPU 3TOM TEPEBOJUTH MPAKTUUYECKYIO 33aJauy B YUEOHYIO, BBIICIATH

CYyILLIECTBEHHbIE CBOICTBA (IIPU3HAKN) GUZNUYECKUX SIBJICHUN

1.4

ONHUCBHIBATh H3YyYEHHBIE CBOWCTBA Tel U (PU3MUECKUE SBIEHUS,
UCHONB3Ysl (U3MUECKHe BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TpakToBaThb (U3UYECKUH CMBICI MCIONb3YyEMbIX BEJIMYUH, HX
0003HaueHHSI ¥ €AUHUIIBI (PU3MUECKUX BEITMUMH, HAXOTUTH (OPMYJIHI,
CBSI3bIBAIOIIME JIAHHYIO  (U3MUECKYI0 BEJIMYMHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTH  TIpaUKd  HM3YyUYEHHBIX  3aBUCHMOCTEH

(UBUYECKUX BEIIMYNH

1.5

XapaKTCPU30BaATh CBOICTBa TCI, (i)I/I3I/I‘—IeCKI/IC SABJICHUA W ITPOLCCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU J3TOM JAaBaTb CJIOBECHYIO
(I)OpMyJII/IPOBKy 3aKOHa MW  3alIUucCbhiBaTb €ro MareéMaTudcCKOC

BBIPpAXKCHUC

1.6

OO0BSACHATh (U3UYECKUE SIBICHUS, MPOLECCHl M CBOWCTBA Tell, B TOM




Yucji€ W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbBIBIATh NPUYMHHO-CICIACTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHMe W3 1 — 2 JOrMYecKWx ImaroB ¢ omopoil Ha 1 — 2
W3YYCHHBIX CBOMCTBA (DM3MUECKUX SIBICHUH, (DU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTHU

1.7

pemiath pacy€THbie 3a1aud B 1 — 2 nelCTBUSI, UCIIONB3Ysl 3aKOHBI U
(dbopMyIIbI, CBSI3BIBAIONINE (DU3MUECKUE BEIMYMHBI: HA OCHOBE aHAN3a
YCIOBHS 33J]a4dl  3allUChIBaTh KPAaTKOE YCIOBHE, IMOJCTABISAThH
(du3nveckre BEITUYMHBI B (DOPMYJIIBI M IPOBOJUTH PACUYETHI, HAXOIUTh
CIIPaBOYHBIC OAHHBIC, H€O6XOILI/IMI>IC IJid pCUICHUs 3aaa4, OUCHHUBATDH

PEAUTUCTUIHOCTH TOJTYYCHHON (PU3UUYECKON BETUIHHBI

1.8

1.9

pacrio3HaBaTh HPOOJEMbI, KOTOPbIE MOXXHO PELIUTh IMPU HMOMOILU
(1)I/ISI/IIICCKI/IX METOAOB, B OIIMCaHHMHW HCCICAOBAaHHUA  BBIACIIATH
IIPOBEpSIEMOE  MPEANONOKEeHHe  (TUIoTe3y),  pazauyarb U
UHTEPIPETHPOBATh IIOJyYEHHBIH pe3yJbTaT, HaXOIUTh OLIMOKH B

XO0J¢€ OIIbITa, A€JIaThb BBIBOJBI I1O €TI0 PE3yJibTaTaM

IPOBOJUTH OMBITBHI 1O HAOIIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
¢u3myeckux  CBOMCTB  Tel:  (opMyslupoBaTh  MpOBEpsieMble
NPEIIOJIOKEHNs, CcoOHMpaThb  YCTAHOBKY M3  IPEAJIOKEHHOTO

000pyA0BaHNUs, 3aMUCHIBATh X0J1 ONbITa U (POPMYITHPOBATH BHIBOBI

1.10

BBITNIOJHATh NPSAMBIE U3MEPEHHs C HCIIOJIIB30BAHMEM aHAJIOIOBBIX H
U(ppPOBBIX MPHUOOPOB, 3aNMUCHIBATH MOKAa3aHUS MPUOOPOB € yUETOM

3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

IPOBOAMTH  MCCIEAOBAHWE  3aBUCUMOCTH  OJHOW  (U3NUYECKOU
BEJIMYMHBl OT JIPyrOMl C HCIOJNb30BAHUEM MPSAMBIX HW3MEPEHH,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEOHOIO MCCIEIOBaHUSA, COOMPATH
YCTaHOBKY U BBIIIOJIHATh U3MEPEHUS, CIEAYS IPEITI0KEHHOMY ILIaHYy,
¢bukcupoBaTh pe3yJbTaThl IMOJYYEHHOH 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJI€ MPEAJIOKEHHBIX TaOIUIl U TPapUKOB, A€TIaTh BHIBOIBI

10 pe3yJibTaTaM UCCICAOBAHUA

1.12

MPOBOJIUTh KOCBEHHBIE HM3MEPEHUsT (U3MUECKUX BEIUYHH, CIEeHys
MPeJI0KEHHOW MHCTPYKIUU: TPU BBIMOJIHEHUU U3MEPEHUN cOOMpaTh

SKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIUYUCIIATH 3HAUCHUC HCKOMOM




BCJIMYHNHBI

1.13

coOmonaTh MpaBWja TEXHUKUM Oe3omacHOCTH TpH  pabore ¢

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

yKa3blBaTh MPHUHIUIBI  JCHCTBHS NPUOOPOB M  TEXHUYECKHUX
YCTPOMCTB, XapakTepU30BaTb MPUHUMIIBI JCHUCTBHS HW3YYEHHBIX
npuOOpOB M TEXHUYECKMX YCTPOMCTB € IOMOLIbI0 HX OIMCAHMS,
UCTIONB3ysl 3HAHUA O CBOHCTBax (DU3MUYECKUX SIBICHUA U
HE0O0X0IMMBbIe (PU3NIECKUE 3aKOHBI M 3aKOHOMEPHOCTH

NPUBOJUTH TMPUMEPbl (HAXOAUTh HMHMOPMAIMIO O MPHUMEPaXx)
NPaKTUYECKOTO UCIOIb30BaHUs (PU3NYCCKUX 3HAHUI B MMOBCEIHEBHOM
KU3HM i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOoOpaMy U TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHUSI 3/10POBbS U

CO6J'IIO,I[€HI/I$I HOPM 3KOJIOTHYCCKOI'O ITOBCACHUSA B Opr>K8.IOH.[€I>i cpeac

1.16

1.17

1.18

OCYILECTBIISITh OTOOp MCTOYHMKOB MH(pOpManuu B ceTu VHTEpHET B
COOTBETCTBUU C 3a/laHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUM M IYTEM CpPAaBHEHMs Pa3IMYHBIX HCTOUYHUKOB
BBIJIENIATE MH(OPMALIUIO, KOTOpasl SBISETCS NPOTHMBOPEUMBON HIIU

MOXET OBITh HEJJOCTOBEPHOI

UCIIOJIb30BaTh pu BBITIIOJIHEHUH yueOHBIX 3alaHuI
HAay4YHONOMYJIAPHYIO  JIUTEpaTypy  (U3NYECKOTO  COAEpIKaHMUS,
CIIpaBOYHBIE MaTepHallbl, pecypcbl cetn VIHTepHeT, BiaxeTh
npuéMaMM KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALIUU

13 OIHOM 3HAKOBOM CHCTEMBI B APYTYIO

co3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHbBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMaUK (U3NIECKOTO
COJIepXKaHus, B TOM 4Hcie MyOIUYHO JiesaTh KpaTKhe COOOIIEHUs O
pe3ysbTaTax MpPOEKTOB WM Y4YeOHBIX HCCIEIOBaHUM, MpU 3TOM
rPaMOTHO HCIIOJIb30BAaTh H3YyYEHHBIM IOHATUHHBIN anmapar Kypca

(I)I/I3I/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauHeﬁ

1.19

IIPY BBITIOJTHEHUH y4EOHBIX MMPOEKTOB M UCCIEI0OBAaHUIN paclpeeiaTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CICIWUTHh 3a BBIIIOJIHCHUEM IUIAHA JEWCTBUM, aJEKBAaTHO OLICHUBATH

COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL TI'PYIINbI, BbICTPAHMBATHh




8 KVIACC

Kon
NpoBepPsSIEMOro

pe3yJabTara

1.1

1.2

1.3

1.4

KOMMYHHUKATHBHOC B3aHMOHeﬁCTBHe, YUUTBIBAA MHCHUC

OKPYXKarOIINX

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM

06pa30BaTeJ’IbHOI7I nmporpaMmbl OCHOBHOI'O 0611161"0 OﬁpaSOBaHI/IH

HCIIOJIBb30BAaTh IIOHATHA

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPaKTCPHBIX CBOWCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (I)I/I3I/I‘ICCKOC SBJICHHUC

pacio3HaBaTb MNPOABICHHUC HN3YYCHHBIX (1)I/I3I/IT~I€CKI/IX SIBJICHUH B
OKpYyZKaroueM MHUpe, B TOM YUCIIC (1)I/I3I/I‘IGCKI/IG SIBJICHUA B IIPHUPOJC,
npu 3TOM NEPCBOAUTH IPAKTHYCCKYHO 3a4a4y B yqe6Hyro, BBIACIIATH

CylIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUN

ONUCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBIIECHUS,
UCHONB3Ysl (U3MUECKHe BENUYMHBI, NpPU ONUCAHUM TPABUIBHO
TpakTOBaTb  (U3MYECKUI  CMBICA  MCHOJB3YEMbIX  BEJIMYMH,
0003HaueHMsI ¥ €AUHULBI (PU3MUECKUX BEITHMUUH, HAXOIUTH (OPMYJIbI,
CBS3bIBAIOIME JIAHHYIO  (U3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTh  IpaUKd  HM3YyYEHHBIX  3aBUCHMOCTEH

(U3UYECKUX BEJIMYUH

1.5

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHUE SIBICHUS U TPOIIECCHI,
WCIOJIb3ysl H3YYEHHBIE 3aKOHBI, MPU O3TOM JaBaTh CJIOBECHYIO
(GOpMYITUPOBKY 3aKOHa H  3alHMChIBaTh €r0 MaTeMaTU4YecKoe

BBIPAXKCHUC

1.6

OOBSICHATH (DM3UYECKUE MPOIECCHI M CBOMCTBA TEJ, B TOM YHWCJIE U B
KOHTEKCTE CHUTyallMid IPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH 00BsACHEHHUE U3 |
— 2 JIOTMYECKUX IIAaroB ¢ MOMONIbI0 | — 2 HM3y4YEeHHBIX CBOWCTBA

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemiath pacy€THble 3a7aud B 2 — 3 NEHCTBUSI, UCIIONb3Ysl 3aKOHBI U

dbopMyIibl, cBs3bIBaIONINE (PM3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a




YCJIOBHUS 3a/1a4M 3aIIMChIBATh KPATKOE YCIOBUE, BBISBIATH HENOCTATOK
JaHHBIX JJI1 pelIeHHs 3a7adyd, BbIOUpaTh 3aKOHBI U  (HOPMYIIbI,
HeoOXoauMbIe Uil €€ pelIeHUs, MPOBOAUTh Pacuy€Thl U CPAaBHUBATH
MOJIy4eHHOE 3HAueHUe (PU3UYECKOW BEIMYMHBI C HM3BECTHBIMH

JaHHBIMHA

1.8

1.9

1.10

pacrio3HaBaTb NpPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh IMPHU MOMOIIA
(U3NIECKUX METOI0B, UCTIONB3YS ONMCAHUE UCCIICAOBAHMS, BBIIEIATh
IPOBEPSAEMOE TMPEAINOJIOKEHUE, OLIEHUBATh NPAaBUIBHOCTh MOpsAKa

IMPOBEACHUA UCCIIEA0BAaHMA, ACJIaTh BBIBOIABI

MIPOBOJANTH OIBITHl M0 HAOJIONCHUI0 (U3NYCCKUX SBICHHA WIN
busznueckux  CBOMCTB  Tenm:  (GopMynaupoBaTh  IpOBEpsieMble
MPENIONIOKeHNUs, coOupaTh  YCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyI0BaHUs, OMUCHIBATH X0/ OMBITA B (HOPMYITUPOBATH BBIBOIBI

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C HUCIOJIb30BAHUEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UUYECKHUX BEIWYHMH, CPABHUBATH PE3yIbTATHI

U3MEPEHHH ¢ YIETOM 3aJaHHOM a0COIIOTHOM MOTPEIIHOCTH

1.12

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYMHBI OT JApPYroil C HCIOJIb30BAaHUEM MPSAMBIX H3MEPEHMIA:
IUTAHUPOBAaTh HCCIIEJIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHSTH
U3MEpeHus, cienys  IpeUIoKeHHOMY  IJaHy,  (puKcHpoBaTh
pe3yabTaThl MOJYYEHHOM 3aBMCHMOCTH B BHJE TaOIHIl U TpaduKOB,

ACJIaTh BBIBOAKLI 11O PE3YyJIbTaTaM UCCICAOBAHUA

OPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys IpPEeMIOKEHHOM WHCTPYKLIHH, W BBIUHCIATH 3HAYCHHE

BCJIMYHHBI

1.13

coOnrofaTh TMpaBWiIa TEXHMKM Oe3omacHOCTH Tmpu paboTe ¢

71a00paTOPHBIM 000PYI0BaHUEM

1.14

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKHX YCTPOMCTB C OMNOpPOM HAa WX OIMCAHUSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHHUH U HEOOXOIUMbIe

¢du3nueckre 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIIbHBIC




1.16

1.17

1.18

1.19

HpI/I60pBI o CXeMaM MU CXCMATUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
DIIEKTPUUYECKUX TETMed C TIOCIeAOBAaTeIbHBIM U IapauIeIbHbIM
COCJMHEHUEM  JJIEMEHTOB, pa3juyas YCIOBHbIE  0003HAYCHUS
AJIEMEHTOB 3JIEKTPUYCCKUX IIeTICH

NPUBOJUTH TMPHUMEPHl (HAXOAUTh HMH(MOPMAIMIO O MpPHUMEPax)
NPAaKTUYECKOTO MCIOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HM i1 oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu U TEXHHYECKHUMH YCTPOMCTBAMU, COXPAHEHUS 3I0POBbs U

CO6J'IIOI[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHHUS B Opr}I(aIOHlefl cpeae

OCYIICCTBIISATh MOUCK MHPOPMAITUN (DU3UIECKOTO COACPKAHUS B CETH
WNHTepHeT, Ha OCHOBE MMEIOUIMXCS 3HAHUW M IMYyTEM CpPaBHEHUS
JOTIOTHUTENbHBIX HMCTOYHUKOB BBIACNATh HHPOpPMAIUIO, KOTOpas

ABJIIETCS IPOTUBOPEUUBON MM MOKET OBITh HEJOCTOBEPHOM

UCMOJb30BaTh IPU  BBINOJHEHUMHM YYEOHBIX 3aJaHUH  HAy4YHO-
MOIYJIIPHYIO JINTEPATYpy (U3NYECKOTO COACP)KaHUs, CIIPABOYHBIC
Marepuansl, pecypcbl cetn VHTepHeTr; BiIageTh INpUEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHus WHGOPMALUUA U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

CO03/1aBaTh COOCTBEHHBIC MMMCHMEHHBIE U KPATKHE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PUINYECKOTO
COJIep’KaHUsl, B TOM 4YHUCIE NYOIMYHO TMPEACTaBIATh PE3YJIbTATHI
MPOSKTHON WM HWCCIIEIOBATENIbCKON  JICATEIBHOCTH, TMPH OTOM
rPAaMOTHO HCIIOJIb30BAaTh HM3YyYEHHBIM IOHATUHHBIN anmapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC npeseHTauI/Ieﬁ

1.20

MIPU BBITIOJIHEHWN YYE€OHBIX MPOEKTOB W WCCIICIOBAHMMN (PU3MUECKHUX
MPOIIECCOB PACHpPEeNITh 00sI3aHHOCTA B TPYMIE B COOTBETCTBHH C
IIOCTABJIICHHBIMU  3a/la4aMH, CJIEAUTh 3a BBIIOJHEHUEM ILJIaHA
JNIEUCTBUA W KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJAJ B JICATEIBHOCTh TPYIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJECUCTBHE,  MpPOSABISIA  TOTOBHOCTh

pazpemniaTh KOHQIUKTHI

9 KJIACC




Kon
NpoBepPsieMOro

pe3yJabTara

1.1

1.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM

06pa30BaTeJ’IbHOI7I nmporpaMmbl OCHOBHOI'O 0611161"0 OﬁpaSOBaHI/IH

HCII0JIB30BAaTh U3YUCHHBIC ITIOHATUSA

pas3jinyaTtb ABJCHUA M0 ONMHMCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC€ OIIBITOB, JECMOHCTPUPYIOUINX JAHHOC (bl/IBI/ILIeCKOC SIBJICHUC

1.3

1.4

1.5

pacno3HaBaTb MNPOABICHHUC HN3YUYCHHBIX (bl/ISPI‘-IeCKI/IX SIBJICHHH B
OKpYyZKaroueM MHpe, B TOM YUCIIC (1)I/I3I/I‘IGCKI/IC SABJICHUA B IIPHUPOJC,
npu 3TOM NEPCBOAUTH IPAKTHYCCKYHO 3a41a4y B yqe6Hyro, BBIACIIATH

CylIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUN

ONUCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBIIEHUS,
UCTIONB3Yys (U3WYECKHE BEIMYMHBI, INPH ONHCAHWUU TPABHIBHO
TpakTOBaTb  (PU3MYECKUII  CMBICA  MCHOJBb3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €IUHUIBI (PU3MUECKUX BEITMYWH, HAXOIUTH (hOPMYJIHI,
CBA3BIBAIOIME JIAHHYI0O (U3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEIMYMHAMHU,  CTPOUTHh  TpaQUKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(bU3UYECKUX BEJIMYUH

XapaKkTepu30BaTh CBOMCTBa Tel, (hU3MUECKHUE SIBICHUS U TPOIIECCHI,
WCIOJIb3ysl H3YYEHHBIE 3aKOHbBI, IPU OBTOM JaBaTh CJIOBECHYIO
GOpMYyITUPOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTU4YecKoe

BBIPAXKCHUC

1.6

1.7

O0O0BSACHATH (hU3HUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalUHd IIPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBIISITH IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 2
— 3 JIOTMYECKHX IIaroB C IOMOIIbIO 2 — 3 H3Yy4YEHHBIX CBOWCTBA

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemiath pacu€THbIE 3a7a4yM (OMHMparoIIuecs Ha cucremy u3z 2 — 3
YpaBHEHHIA), WCMONB3ysT 3aKOHBI W  (OPMYIBI, CBS3BIBAIOIINE
¢u3nueckne BETMYMHBI: HAa OCHOBE aHAIM3a YCJIOBHUS 3aJadu
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBISABIATh HEJOCTAIOIIUE WIIH
U30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYJIBI, HEOOXOIUMBIE

IJi1 peIICHUA, ITPOBOAWTDH paC‘IéTBI U OLCHUBATHL PCATUCTHYHOCTH




MOJIYYCHHOT'O 3HAUCHU A (1)I/IBI/I‘ICCKOI71 BCJIMYHNHBI

1.8

1.9

pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO PEUIMTh TMPH HOMOIIN
(GU3HYECKUX METOJOB, MCIOJB3YS ONMCAHUE HCCIIEAOBAHUS, BBIICIATH
IpoBEpsieMOe  IIPEAINONOKEHUE, OLIEHUBATh MPABHIBHOCTh IOPSIKA
NPOBEJEHUS] UCCIEOBAaHMs, JeNaTh BbIBOABL, HHTEPIPETUPOBATH

pe3yJibTaThl HAOJIIOCHUIA U OIIBITOB

IPOBOJUTH OIBITBl 1O HAOIIOAECHUIO (PU3MUYECKUX SBICHUH WIIH
(GU3MYECKUX CBOMCTB TeNl: CAMOCTOSITEIbHO COOMpPaTh YCTaHOBKY W3
n30BITOYHOTO Habopa 00OpYIOBAaHMUS, ONMUCHIBATH XOJ OIBITA U €T0

pe3yabTaThl, POPMYITHPOBATH BHIBOIBI

1.10

MPOBOAWTh TIPH HEOOXOJUMOCTH CEPHI0 MPSIMBIX HU3MEPCHHI,
ompenensisi CpeaHee 3HAYCHHE H3MEpsieMOM Benu4YUHBI ((POKYCHOE
paccTostHue coOuparoimeld JUH3bI), 000CHOBBIBATh BBIOOpP crocoba

HU3MEpPEHHS (M3MEPUTEIBHOTO MPHUOopa)

NPOBOJUTH HCCIENOBAHUE 3aBHCUMOCTEH (DHM3WYECKHX BEIHYUH C
UCIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUil: IUIAHUPOBATh MCCIIEJOBAaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DUKCHUPOBATh pe3yJIbTaThl
MOJIyY€HHOM 3aBHCUMOCTH (DU3MUECKHUX BEJIUYMH B BHUJAE TaOIMIU

T‘pa(l)I/IKOB, ACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM MCCICAOBAHHA

1.12

1.13

1.14

IPOBOAMTh  KOCBEHHbIE  M3MEPEHHUS  (PU3MYECKHX  BEJIUYMH:
IUTAaHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTaHOBKY
U BBINOJHATE M3MEPEHUs, CIEeays MNPEII0OKEHHON WHCTPYKLIHH,
BBIYHUCIIATh 3HAYEHUE BEIWYUHBI M aAHAJIU3UPOBATh IIOJIyYCHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

n1a0opaTOpHBIM 000pyI0BaHUEM

pa3jindyaTb OCHOBHBIC IMMPU3HAKH H3YYCHHBIX (1)I/I3I/I‘-IGCKI/IX MOJETIeH:
MaTcpHraJibHad TOYKa, a0COJIFOTHO TBép)lOC TECIIO, TOYEYHBIM MCTOYHHUK
CBCTAa, JIy4, TOHKad JIMH34, IJIaHETapHad MOJACJIb aToMa, HYKJIIOHHas

MOJCJIb aTOMHOTI'O AApa

1.15

XapaKTepu30BaTh NPUHLMUIIBI JEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX OIMCAHMS, HCIOIb3Ys

3HaHHUA O CBOWCTBaX (DU3MUYECKUX SBICHHA H HEOOXOIUMBIC




¢du3nueckre 3aKOHOMEPHOCTH

1.16

1.17

HUCIIOJIB30BAaTh CXEMbI u CXEMAaTU4YHbIC PUCYHKHU HU3Y4YCHHBIX
TEXHUYECKUX YCTPOWCTB, M3MEPUTEIBHBIX puOopoB 51
TEXHOJIOTUYECKUX TIPOILIECCOB IMPH PEHICHUU Y4eOHO-TTPAKTHUECKUX
3aja4, ONTUYECKHE CXEMBI JIJIsl TOCTPOSHHSI N300pKEHHI B IJIOCKOM
3epKajie ¥ coouparolei TuH3e

NPUBOJUTH TMPHUMEPHl (HAXOAWUTh HMHMOPMAIMIO O MPHUMEPax)
NPaKTUYECKOTO UCTOIb30BaHUs (PU3NYCCKUX 3HAHUI B MMOBCEIHEBHOM
KU3HU i1 oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOoOpaMy U TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHUSI 3/10POBbS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYCCKOI'O ITOBCACHUSA B Opr>K8.IOH.[€I>i cpeac

1.18

OCYIICCTBIISATh MOUCK MHPOPMAITUU (DU3UIECKOTO COACPKAHUS B CETH
WuTepHer, camocTosTenbHO (GOPMYyNIUPYsS TOUCKOBBIM  3ampoc,
HaxOIWTh MYTU  OMNPEACJICHHUS  JOCTOBEPHOCTH  IOJyYEHHOU
nH(popMalMid Ha OCHOBE HMEIOIIMXCA 3HAHMM W JIOMOJIHUTEIBHBIX

HUCTOYHHUKOB

1.19

1.20

1.21

UCIIONIb30BAaTh MPH  BBHIMOJHEHHM Y4YEOHBIX 3a/JlaHUid  Hay4HO-
MOMYJIAPHYIO JUTEpaTypy (U3UYECKOTO COAEpk aHUs, CIPABOYHBIC
MaTtepualibl, pecypcbl cetu VHTepHeT; BiaAeTh NpPUEMAMH
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHus WHGOPMAIIUU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe HH(pOpPMAllUM M3 HECKOJBKUX HCTOYHHUKOB (HPU3UUECKOrO
coJlepKaHusl, MyOJIMYHO HPEICTAaBIATh PE3YyJbTaThl MPOEKTHOW WM
HCCIIEN0BATENIbCKOM  JEATENBHOCTH, NPH  3TOM  TPaMOTHO
UCIIOJIB30BaTh U3yYECHHBIN MTOHATUNHBIN anmnapar u3y4aeMoro paszeia
(GU3MKKN W CONMPOBOXKIATh BBICTYIICHHE MpE3eHTAled ¢ y4EéToM

0COOEHHOCTEHN ayAUTOPHH CBEPCTHUKOB

MIPHU BBIMIOJHEHUN YYEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NIECKUX
MPOIIECCOB PACHPEENITh 00sI3aHHOCTH B TPYMIE B COOTBETCTBHH C
INOCTAaBJICHHBIMU  3aJjla4aMu, CJIICOAUTH 34 BBIIIOJIHCHUCM IIJIaHA
JNIEUCTBUA W KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh

COOCTBEHHBIH BKJIaax B  JACATCIBHOCTL  TI'PYIINbI, BbICTPAHMBATH




KOMMYHHUKATHBHOC B3aI/IMOI[eI>JICTBPIe, IMPOSABJIAA T'OTOBHOCTb

pazpemaTh KOHQIUKTHI

ITPOBEPAEMBIE DJIEMEHTbBI COAEP/ KAHUSA

7 KIIACC

Kon

pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTBHI COIeP:KAHUS

®U3UKA U EE POJIb B TIO3HAHUU OKPYXAIOIET'O MHUPA

1.1

1.2

1.3

®uszuka — Hayka O Ipupoje. SIBieHus npUpOABL.
@usnyeckue SIBICHUA: MEXaHMYECKHE, TEIUIOBBIE,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

@dusnueckue BeIWYUHBL.  V3MepeHne — (QHU3MUECKUX
BenuuuH.  Pusnueckue  npubopsl.  [lorpemHocTs

u3MepeHuil. MexayHapoaHasi cucTeMa eJIMHUIL

EcrecTBeHHOHay4HbI MeTOA MO3HAaHUS: HaOIIOJCHHUE,
[IOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIABHIKEHHUE THIIOTE3,
AKCIIEPUMEHT MO0 IPOBEPKE THIOTE3, OOBSICHEHHE

HaOJIFOaeMOT0 SIBJICHUS

1.4

1.5

Onucanue (I)I/IBI/ILICCKI/IX SIBIICHUI C MOMOIIBIO MOAEIEH

[TpakTyeckue paboTHI:

HiHPar##Hl3MepeHre pacCTOSTHUN.
#HiHParf##l3mepenue o0bEMa JKUIKOCTH M TBEPAOIO
Tena.

H#H#HHPar###Onpenenenre pa3MepoB MajbIX TEJ.
#iHParf##l3Mepenne  TeMmreparypbl NpU  TIOMOILHU

AKUJKOCTHOTO TEPMOMETPA U TaTYMKA TEMIIEPATypPbl

INEPBOHAYAJIbHBLIE CBEJJEHN A O CTPOEHNU BEIIIECTBA

2.1

H#H#Par###CTpoenre BelecTBa: aTOMbl U MOJICKYJIBI, X
pasMepbl.  OMBITBI,  JIOKa3bIBAIOIIWE  JUCKPETHOE

CTPOCHUC BCUICCTBA




#H#HPart## ]I pmokenne  dactui[  BemiectBa.  CBs3b

2.2 CKOpPOCTH  JIBMDKEHHS  4acTUIl C  TeMIepaTypou.
BbpoyHnoBckoe npmkenue, nuddysus

)3 B3aumoseiicTBue 4acTHI] BelIeCTBA: TPUTSHKEHUE U

' OTTaJIKUBaHUE

Hi#HParf##ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE
ra3oB, JKUJIKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TEJl.

2.4 B3anmocBs3p Mexy CBOWCTBAaMU BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHMSIX W MX ATOMHO-MOJICKYJISIPHBIM
CTpPOCHUEM

2.5 OcoOeHHOCTH arperaTHbIX COCTOSTHUI BOJIbI
[TpakTudeckue paboThI:
#H##H#Parfi##OLenka [uameTpa aToMa METOJIOM psJoB (C
UCTOJIb30BaHuEeM (GoTorpaduii).

2.6 HH#HPar#H##0OnpITEI O HaONMIOJCHUIO  TEIJIOBOTO

pacIIMpeHus ra3os.
HH#HPar#H#ONBITEL 10 OOHApPYXKEHHIO JIEHCTBHS CHJI

MOJIEKYJIIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHE. PaBHOMEpHOE "
' HEPABHOMEPHOE JABH)KEHHE
HH##HPar##H#CKopOCTb. Cpennsist CKOpPOCTb npu
3.2 HEPAaBHOMEPHOM JIBWKE€HUU. Pacdy€r myTtw M BpeMeHHu
JIBUKCHUS
SIBnenune uHepuuu. 3akoH MHepuuMu. B3aummoneictBue
33 T€J KaK NMPUYMHA U3MEHEHHUS! CKOPOCTU JIBHJKEHUS TEll.
Macca kak Mepa UHEpPTHOCTH Teja
34 #i#HParf## InotHocTs BemecTBa. CBsA3b IUIOTHOCTU C
' KOJINYECTBOM MOJIEKYJI B elMHUIIE 00BhEMA BeIIecTBa
3.5 Cuna kak XapakTepuCTHKa B3aUMOJIEHCTBUSA TeEI
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl c

MNOMOIIbKO ATUHAMOMCTPA




3.7

#H#HPartH##SIsneaue TaroreHua u cuia Tsoxectu. Crna

TAXKECTH Ha JPYTHUX ILIaHETaXx. Bec Tema. HeBecoMocTh

3.8

Cuna tpenus. TpeHHE CKOJBKEHUS U TPEHHUE IMOKOSI.

Tpenue B mpupojie U TEXHUKE

3.9

HH##HPar###Crio)keHne CWJ, HallpaBJIEHHBIX I10 OJHOU

npsMoi. PaBHOZEHCTBYIOIAs CUIT

3.10

[TpakTuyeckue paboOTHI:

OmnpenenieHHe CKOPOCTH  PAaBHOMEPHOTO  JIBUOKCHHSI
(wlapuka B OKHIKOCTH, MOJCIH  DICKTPHUYECKOTO
aBToMoOWIss W Tak pganee). OmnpexpeneHue cpeaHel
CKOPOCTH CKOJIB)KCHHS Opycka WIM IIapuKa o
HAaKJIOHHOW  IuiockoctH.  OmpereneHne  IUIOTHOCTH
TBEPAOTO Tena. OmbITHI, JIEMOHCTPUPYIOIIHE
3aBHCUMOCTh pacTsDKeHUs (aeopMalyu) mpyKHHBI OT
NPWIOKEHHOW  cwiibl.  ONBITBL,  JEMOHCTPUPYIOIIHE
3aBUCHMOCTh CHJIBI TPEHUS CKOJILXKEHUS OT Beca Tella

XapaKTepa COIMMPUKACAOINUXCSA HOBerHOCTeﬁ

3.11

@usnyecKkue SBICHUS B IIPUPOJIE: NMPUMEPHI ABWKEHUS C
Pa3IMYHBIMHM CKOPOCTSIMU B KMBOW M HEXHUBOW MPHUPOJIE,

JIENCTBUE CUJIBI TPECHUS B IPUPOAC U TEXHUKE

3.12

TexHu4yecKue yCTpoMCTBa: TMHAMOMETP, MOAIIUITHUKA

TABJIEHME TBEPIBIX TEJI, )KUIKOCTEI 1 TA30B

Hasnenune TBEpAoro tera. CrocoObl yMEHbIIEHUS U

. YBEJIMUEHUS AABJICHUS
42 JlaBnenue raza. 3aBUCUMOCTH JIaBJIEHUs Ta3a OT 00bEMa,
' TEMIIEPATYPbI
13 [lepenavya naBneHus: TBEPABIMU TEIAMHU, KUAKOCTIMU U
' razamu. 3akoH [lackains. [TneBMaTHUECKE MalTMHBI
3aBUCHUMOCTh  JABJICHUS JKUJKOCTH OT  [JIyOWUHBI.
4.4 I'unpocraTudecknii mapagokc. CooOIIarmuecs cocy/bl.
I'mnpaBnuueckne MEXaHU3MBbI
4.5 ATtmochepa 3emnu u atmocdepHoe napieHue. [IpuunHb




4.6

4.7

4.8

CYIIECTBOBaHUS BO3YIIHOW o00o0nmouku 3emun. OIMbIT
Toppuuemnnu. 3aBUCUMOCTh aTMOCGHEPHOTO JaBJICHUS OT

BBICOTEI HaZl YPOBHEM MOPA

N3mepenue armocgepHoro nasieHus. IIpuGopsr s
U3MEepEeHus aTMOC(EpHOro aBiIeHus

JlefictBue KUAKOCTM M Tra3a Ha IOIPYKEHHOE B HHX
Tesno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena

IImaBanue Ten. Bo3ayxornaBanue

4.9

4.10

[TpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
o0béMa mMOTrpyXKEHHONH B JKUIKOCTH YacTH TeJja.
OmnpeneneHye BbITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA
TEN0,  NOrpyk€HHoe B  KMAKOcTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUJIbI, JEHCTBYIOLIECH
Ha TeJIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  BBITAJIKMBAIOILEH
CHUJIBI, JIEUCTBYIOIIEH Ha TEJIO B >KHJAKOCTH, OT 00BEMA
MOTPY>KEHHOW B JKHUJIKOCTh YAaCTH TEJA U OT IJIOTHOCTH
xuakoctd.  KoHcTpympoBanme — apeomeTpa WM
KOHCTPYMPOBAaHME  JIOAKH M  OmIpeaeciieHue  e€
TPy30MOABEMHOCTH

@usnueckue  ABIEHUA B NPUPOAE:  BIMUSAHUE
aTMoc(epHOro JaBJICHMs Ha )KUBOM OpraHu3M, IUIaBaHNe

pBIO

4.11

TexHUYECKHE YCTPOWCTBA: COOOIIAIOIIUECS COCYIBI,
YCTPOWCTBO BOJAOINPOBOJAA, THJIPABIMYECKHNA IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM Hacoc,

apeomerp

PABOTA, MOIIIHOCTb, SHEPT'UA

5.1
52

Mexanudeckas pabora

MexaHnyeckast MOIITHOCTD




[IpocTble MeXaHM3MBI: pblyar, OJOK, HaKJIOHHAs

> m10ckocTh. [IpaBuiio paBHOBECUs pblyara
54 [TpuMeHeHne paBuiIa paBHOBECHS pbluara K OJIOKY
«3omoroe  mpaBwio»  MexaHuku.  Koadduument
5.5 IIOJIE3HOTO JNEUCTBUSA MEXaHU3MOB. IIpoctslie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToTenuumanbHast SHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sneprus
s g [Tonnass mexaHuueckas SHeprus. 3aKOH H3MEHEHHS U
' COXpaHEHHUs MEXaHUYECKOW SHEPTUU
[TpakTuyeckue paboOTHI:
##HPar###Onipeiesienrie  pabOThl CHJIBI TPEHHSI TPH
5o PaBHOMEPHOM [JBWKEHHUM Te€Ja 110 TOPU30HTAIbHOU
' nmoBepxHocTu. VccnenoBanue ycioBuUil paBHOBECHS
ppiuara. HM3mepenme KIIJI HakJIOHHON IIJIOCKOCTH.
N3yueHune 3aKkoHa COXpaHEHUsI MEXaHUYECKON SHEPTrUun
dusnueckre SBICHUS B TPHUPOJE: phIYATH B TeEJe
5.10
YesoBeKa
TexHuueckne YCTpOMCTBA: pblYar, TMOJBUXHBIA U
5.11 HETIOABMKHBIN OJIOKW, HAKJIOHHASI TJIOCKOCTh, MPOCTHIE
MEXaHHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COAEP KAHMS
pasaeJia 3J1eMeHTa
TEIUVIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHSI  MOJEKYJISIPHO-KUHETHIECKOM
6 61 TEOpUM CTPOEHUs BellecTBa. Macca u  pa3Mmepbl
' MosieKkya.  OmbITBI, MOATBEPXKJIAIOIIME  OCHOBHBIE
MOJIOKEHUS MOJIEKYISIPHOKMHETHYECKON TEOPUH




Mogenu  TBEPAOro, IJKMUAKOTO W Ta3000pa3HOro

6.2 cocTossHMM BemiecTBa. Kpucrammmiyeckue u amopdHbIe
Tena
OOBsicHEeHHEe CBOWCTB ra3oB, KUIKOCTEH U TBEPIBIX TEI
6.3 Ha OCHOBE TMOJIOKEHUN MOJEKYIIPHOKUHETUYECKOMN
TEOPUH
6.4 CmaunBaHuE M KallWUISIPHBIE SIBJICHUS
6.5 TemioBoe paciiupeHue U cxxaTue
66 Temneparypa. CBsi3pb Temmeparypbl CO CKOPOCTBIO
' TEIIJIOBOTO JBUKEHUS YaCTHI]
67 Buytpennss sneprus. CriocoObl U3MEHEHUsI BHyTpEeHHEH
' SHEPTUU: TEeIUIoNepeaada U COBEPIICHUE pabOThI
63 Buasl Tennonepenauu: TEmIONPOBOIHOCTh, KOHBEKIIHS,
' W3JIy4eHUe
KomnuecTtBo  TemnoTel.  YaenbHas — TEMJIOEMKOCThb
6.9
BELIECTBA
TemnmooOMeH u TEMJIOBOE paBHOBECHE. Y paBHEHHUE
6.10
TEIUIOBOTO OanmaHca
611 [InaBneHue u oTBEp/IEBAHNE KPUCTATUIMUYECKUX BEIIECTB.
' VnenbHas TemioTa riaaBiIeHUs
[TapooOpazoBanue u  KoHAeHcarus.  Vcmapenwue.
610 Kunenne. VYpenpHas  Temjgora  mapooOpa3OBaHUS.
' 3aBUCHUMOCTh TEMIIEPATypbl KUTIEHUS OT aTMOC(EPHOTO
JTABIICHUS
6.13 BnaxHocTh Bo3yxa
6.14 OHeprus TOIUIMBA. Y IeibHAs TEII0TA CrOPAHUS
[lpunnunsl  pabotel  TeruoBbix  asurarenei  KIIJ]
6.15 TEIJIOBOTO ABUTATENS. 1€IUIOBbIE ABUTATEIIM U 3alllUTa
OKPY’KaIoIIeH cpebl
3aK0H COXpaHEHUs U MPEBPAICHUS YHEPTUH B TETUIOBBIX
6.16
mpoueccax
6.17 [IpakTrueckue pabOTHI:




6.18

HH#HPar###ONBITEI IO  OOHApY)KEHUIO JEHCTBUSA CHII
MOJIEKYJISIPHOTO TIPUTSKEHHUSL.

#H#HPar##H#ONBITHL 10 BBIPAIIMBAHUIO  KPUCTAJIIIOB
IIOBAPEHHOM COJIM WIH caxapa.

H#HHParfH##0npITBl 110 HaONIONEHUIO  TEIUIOBOTO
paciupeHus ra3oB, )KUJIKOCTEeH U TBEPABIX TeIl.
###Par###Onpenenenre naBieHUs BO3IyXa B OaIoHE
HITPHUIIA.

HA#HHParfH##0ONBITHl, JIEMOHCTPUPYIOLIUE 3aBUCHUMOCTh
JABJICHUS BO3[yXa OT €ro o0bEéMa W HarpeBaHHs WU
OXJIQKICHUSI.

#H##Par### [poBepka TMNOTE3bl JTUHEHHON 3aBUCUMOCTH
JUIMHBI  CTOJIOMKA JKHJIIKOCTH B TEPMOMETPHUYCCKON
TpyOKe OT TeMIepaTyphl.

##H#Par###HaOmonenne U3MEHEHUA BHYTPEHHEI
SHEPTUU Tela B Pe3yJIbTaTe TEIUIoNepenayn U padoThI
BHEIITHUX CHIL.

#H##HPar##llccnenoBanue SBJIEGHUS TEIUIOOOMEHA IpH
CMEIIMBAHUU XOJOTHOU U TOpsiueid BOJBI.
###Par###Onpenenenme KOJIMYECTBA TETUIOTHI,
MOJIYYCHHOTO BOJIOM MPH TEIJIOOOMEHE C HarpeThiM
METAITUYECKUM IIUITUHAPOM.

##H#Par###Onpenenene  yIenbHOM  TEIJIOEMKOCTH
BEIIeCTBA.

###Par###ccnenoBanue mpoliecca UCIapeHus.
###Par###OnpeneneHe OTHOCHTEIBHOW — BJIAXKHOCTH
BO3yXa.

H##H#Parf##0npeneneHie yIenbHONW TEMJIOThI IUIABJICHUS
JbJA.

Odusnyeckue SABICHHUS B MPUPOAE: TMMOBEPXHOCTHOE
HaTSOKCHWE W KalWDISPHBIC SBICHUS B TPHUPOJE,
KpUCTaJJIBl B IIpUpoae, u3nydyeHue CoiHIla, 3aMep3aHue

BO/I0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa,




HWHes, CHera.

6.19

TexHudeckue  yCTPOMCTBA:  KalMJUIAPBI, IPUMEPHI
HCIIOJIB30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4NK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETpBI, ICUXPOMETp, MapoBas TypOuHa,

ABUTaTCJ]Ib BHYTPCHHETO CrOPaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHW A

7.1 Onexrpuszanus Tei. J[Ba poaa 3JEKTPUUECKUX 3apsiioB
B3aumopneiictBue 3apsbkeHHbIX Ten.  3akoH Kyiona
7.2 (3aBMCHMOCTb CHJIbI B3aUMOJICHCTBUS 3apsKEHHBIX TET OT
BEJIMYMHBI 3aPsII0B M PACCTOSHUS MEKIY TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh 3JEKTPUUECKOTO
7.3 nons. lIpyHIunD Ccyneprno3uiuu IEKTPUYECKUX IOJIEH
(Ha KaUeCTBEHHOM YPOBHE)
Hocurenu »siexTpuueckux 3apsaoB. OJIEeMEHTapHBIN
7.4 anekTpuueckuil 3apsa. Ctpoenue aroma. [IpoBosHUKH U
JTUDJIEKTPUKN
7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
6 DONeKTpuueckuid  TOK.  YCJIOBHUS  CyILECTBOBaHUS
' ANEKTPUUYECKOr0 TOKa. VICTOUHMKH TOCTOSTHHOTO TOKa
[erictBus 3IIEKTPAYECKOTO TOKa (TerutoBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KHUAKOCTAX U razax
- Onektpuueckass 1menb. Cuima Toka. DJIEKTPUYECKOE
. HampspKeHHe
9 ConpoTuBienue MIPOBOJHHKA. VY aensHoe
. COTIPOTHBIICHHUE BEIIECTBA
7.10 3akon Oma a1 yyacTka uenu
111 [locnenoBarenpHOE M MAapaJlIEIbHOE  COEAMHEHHE
' IIPOBOJHUKOB
12 PabGota M MOIIHOCTH 3JIEKTPUUYECKOTO0 TOKA. 3aKOH

Jxoyia — Jlenua




DJNEeKTpUYECKUe ILEeNd M TOTPEOUTETH 3JIEKTPHUECKON

73 sHepruu B ObITy. KopoTkoe 3amblkaHue
[TocrossHHBIE MarHuThl. B3auMonencTBUE NOCTOSTHHBIX
7.14
MarHuToB
715 MarnutHoe mosnie. MarHutHoe TONe 3eMiid U €ro
. 3HAYEHHE JIJIS )KU3HU Ha 3emiie
716 OmneIT Opcrena. MaruutHoe 1oJie 31eKTPUYECKOTO TOKA.
' [IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE
JlelicTBME€ MarHUTHOrO IIOJS HA MPOBOJHUK C TOKOM.
717 DNeKTpOABUTATENIb MOCTOSHHOTO TOKa. Vcmonp3oBaHue
' 3JIEKTPOJIBUTaTeNe B TEXHUYECKUX YCTpPOMCTBaX M Ha
TpaHCIopTe
Oneitel  @apanes.  SIBineHue  3IEKTPOMArHUTHOMN
7.18
naaykuuu. [Ipasumno Jlenna
DNeKTporeHepaTop. Crioco0sr MOJTyYCHUS
7.19 3IEKTPUUECKOMN JHEPIuHu. DNEeKTpOCTaHIIUU Ha
BO300HOBJISIEMBIX HCTOUHUKAX YHEPTHH
[IpakTuueckue padbOTHI:
OneITHl 0 HAOTIOJCHUIO DIIEKTPU3AIUU TNl HHIYKIHEH
U MIPU COTPUKOCHOBEHHH.
HccnenoBanue nAEUCTBHS DJIEKTPUYECKOrO IO Ha
MIPOBOTHUKY U JUDJICKTPUKH.
COopka u mpoBepka pabOThl SIEKTPUUECKON Ienu
MIOCTOSTHHOTO TOKa.
720 H3MepeHne u peryampoBaHKie CUIIbI TOKA.

N3mepenue u peryinpoBaHue HAIIPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYILETO Yepes3
PE3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U HAIPSKCHUS
Ha PE3UCTOpE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
JJIEKTPUYECKOTO COINPOTUBIIEHUS IIPOBOJHUKA OT €r0
JUIVHBI, IJIOLIAH IIOIIEPEYHOT0 CEYCHU U MaTepHalla.

[IpoBepka mpaBuia CIOXKEHHS HANPSDKEHUA  TIpU




moCJICA0BAaTCIIbHOM  COCAUMHCHHUU [BYX PC3UCTOPOB.
IIpoBepka mpaBuiaa A CUJIBI TOKA MPH HapaiieIbHOM
coeAMHeHUU  pe3uctopoB.  OmpeneneHue  pabOThI
JIEKTPUUYECKOr0  TOKA, WHAYLIEr0 4Yepe3  PEe3UCTop.
OnpeneneHue  MOLIHOCTH — JJIEKTPUYECKOrO  TOKa,
BbIJIEJIIEMOM Ha pe3sucTope. VccienoBanue 3aBUCUMOCTH
CHJIBl TOKa, WAYIIErO Yepe3 JIAMIIOYKY, OT HalpsKeHUs
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MargsuTHOI'O B3aHMOI[eI>'ICTBH$I IIOCTOAHHBIX MArHuUTOB.
W3ydyeHue MarHUTHOTO 10JIsl TOCTOSIHHBIX MarHUTOB IIPU
ux oOwvenuHeHMM U pasgeneHud. HccnenoBanue
JIEUCTBUSA JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbIThl,  JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aUMO/JICHCTBUS KATYIIKU C TOKOM U MarHuTa OT CHJIbI
TOKa M HaIpaBleHMs TOKa B KaTymke. I3yuenue

I[CﬁCTBI/I?I MAardiuMTHOIrO IoJii Ha IMPOBOAHUK C TOKOM.

Konctpyuposanue u U3y4yeHue paboThI
DJIEKTPOABUIATEIIS. N3mepenune KIIJ
JJIEKTPOJBUIaTEIbHON  YCTaHOBKH. OneiTel 1O

HUCCICAOBAaHHUIO SABJICHUSA SHCKTpOMaFHHTHOﬁ HHAYKIOWH:
HUCCICIOBAaHUC W3MEHCHHMI 3HAYCHUS U HaIlTpaBJICHUA

HHAYKOUOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE
SBICHUST B  aTMocdepe, IJIEKTPUYECTBO  HKUBBIX
OpPraHU3MOB, MarHUTHOE ToJie 3eMiu, apeid MOoICoB,
pOJIb MArHUTHOTO TOJIS ISl )KU3HU Ha 3emiie, MOJISIPHOE

CHSAHUEC

TexHuyeckue ycTpoMCTBa: DIIEKTPOCKOI, aAMIIEPMETP,
BOJIbTMETpP, PEOCTaT, CYETUUK DJIEKTPUUECKON SHEpruu,
AJIEKTPOOCBETUTENbHBIE  IPUOOpHI,  HarpeBaTeiIbHbIC
AJIEKTPONIPUOOPHI (mpumepsl), ANIEKTPUUYECKUE
MIPENOXPAHUTENN, DIIEKTPOMATHUT, JJIEKTPOJBUrATEIb

IMOCTOSAHHOI'O TOKA, reHEPAaTOp IMMOCTOAHHOI'O TOKa




9 KJIACC

Ko Kon anemenra [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
pasznena
MEXAHWYECKUE SABJIEHUA
o1 MexaHnuueckoe JABMXKEHHME. MarepuanbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAaHUUYECKOTO JIBH)KEHHS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
###Par###HepaBHOMEpHOE NPSIMOJIMHEMHOE JBUKEHUE.
8.4 Cpennsis uW  MrHOBEHHAas CKOpPOCTh Tella TIpH
HEPaBHOMEPHOM JIBUKEHUU
g5 VYckopenue. PaBHOyCKOpeHHOE IIPSIMOJIMHEMHOE
' JIBIDKEHUE
8.6 #H#HPar###CoOogHOoe manenue. OnbiTel [ anuies
#i##HParf##PaBHOMEpPHOE [IBJKEHUE 110 OKPYKHOCTH.
8.7 [lepriog m wactora oOpamieHus. JluHelHas W yrioBas
8 ckopocTH. LleHTpocTpeMuTenbHOe yCKOpeHHe
8.8 [Tepserit 3akon HeroToHa
8.9 Bropoii 3akoH HeroToHa
8.10 Tpertunii 3akon HeroToHa
8.11 H#HParf##] [ppuHIUI cyneprno3niuuu Ui
8.12 Cuna ynpyrocrtu. 3akoH ['yka
8 13 #H#HPar###Cunia  TpeHHs: CWIa TPEHUS CKOJIbKEHUs,
. CHJIa TPEHMS MTOKOs, IPYTHe BUABI TPEHUS
014 #H#HtPar###Cuiia  TSOKECTM W 3aKOH  BCEMHUPHOIO
. TSATOTCHUA. Y CKOPEHHE CBOOOIHOTO MaCHUS
8 15 JBrmwxenne tua"ner  Bokpyr  Connuma.  Ilepas
. KocMuyeckasi ckopocTb. HeBecomMocTh U nieperpy3ku
8 16 PaBHOBecue maTepuanbHON TOUKH. AOGCOIIOTHO TBEPIOE

TEI0




###Par#H##PaBHoBecne TBEPIOro Tena ¢ 3aKpeIIEHHOU

S17 ocbio BpatieHus. MomeHT cuibl. LleHTp TsxecTu
8.18 Nwmnynbe Tena. 3Menenue umnysbca. IMIysibe cuiibl
8.19 3aKOH COXpaHEHHUs UMITYJIbCa
8.20 #HHHPar###PeakTUBHOE NBIKEHUE
8.21 Mexannueckasi paboTa U MOIIHOCTb
PaGora cun T1sbkectu, ympyroctd, TpeHus. CBs3b
8.22
SHEPTUU U paboThl
[loTrenumanpHast dSHeprus Tena, MOMHATOTO  HaJ
8.23
MMOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHunanpHas SHEPTUsI CKATON MPYKUHBI
#itPar###Kunernueckass  sHeprus.  Teopema o
8.25 .
KHHETUYECKOU SHEPTUU
8.26 HiHPar#H##3aKoH cOXpaHEHUS! MEXaHUYECKOW SHEPTUU
[IpakTuueckue pabOTHI:
OrnpezenieHne CpeIHEe CKOPOCTH CKOJIBXKEHUS Opycka
WM JIBWJKEHUS IIapuKa [0 HaKJIOHHOM IIOCKOCTH.
Onpenenenne yCKOpeHHUs Tela MPU PaBHOYCKOPEHHOM
JBUKEHHUHM 110 HAKIIOHHOW IIJIOCKOCTH.
WccnenoBanne 3aBUCUMOCTH IMyTH OT BPEMEHU MpU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHON CKOPOCTH.
IIpoBepka TUMOTE3BI: €CAM IPU PABHOYCKOPEHHOM
- JBIDKEHUM 0€3 HayaJbHOM CKOPOCTH IYTH OTHOCSTCS

KaKk psAa  HEYETHBIX YHCENT, TO COOTBETCTBYIOIINE
MMPOMEXXYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CUJIbI TPEHUS CKOJIbKEHUS
OT CWJIbl HOpPMalbHOrO JaBieHus. Ornpenenenue
kod(pduimenta TpeHus CKoabkeHus. OmnpeneneHue
KECTKOCTH TpyxuHBL. OnpeneneHue pabOTHl CHIIBI
TpEHUsT TMpPU PABHOMEPHOM [IBJKEHMHM Tela 10
TOPU30HTANLHON TOBEepXHOCTH. OmpeneneHue padboOTHI

CHWJIBI  YOPYrocTH  Npu  THoabéMe  Ipy3a €




HUCIIOJIB30BAHHNECM HCTIOABUKHOI'O n IIOABUKHOI'O

OJIOKOB

8.28

8.29

dusnueckue SBICHUS B IprupoAc: MPUIMBLI U OTJIUBHI,
JABHOKCHHUEC IIJIAHCT ComHeuHoM CUCTEMBI, PCAKTHBHOC

JABUXXCHUC )KHUBBIX OPraHU3MOB

TexHuueckue  yCTpOWCTBA:  CHUJIOMETP,  JATYUKH

IIOJIOKCHMUS, PACCTOAHNA U YCKOPCHUSA, PaKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nBuykenne. OCHOBHbIE XapaKTEPUCTUKU

> KoJIeOaHUM: TIepHo/I, YaCTOTa, aMILIUTY1a
95 MaremaTnueckuit u IPY>KUHHBINA MasITHUKH.
' [IpeBpaienue 3uepruu npu KosaedaTenbHOM ABHKEHUN
93 3aryxatomue KoyiebaHus. BpIHyXJeHHble KoJeOaHMs.
' Pes3onanc
Mexanunueckue BoJIHbI. CBONWCTBA MEXAHUYECKUX BOJIH.
94 [IpononbHble M HoNepedyHble BOJHBL. JlJIMHA BOJHBI U
' CKOpOCTb €€ pacrnpocTpaHeHUsl. MeXaHU4EeCKHUE BOJIHBI B
TBEPIOM TeJI€, CEICMUYECKUE BOJTHBI
9.5 3Byk. [')pomMKoCTb 1 BbICcOTa 3ByKa. OTpakeHue 3ByKa
9.6 Wndpa3Byk 1 yabTpa3ByK
[IpakTuueckue padbOTHI:
OmnpeneneHue 4acToThl W Iepuojia  KosebaHui
MaTeMaTHYeCKOro MasiTHUKA.
OmpeneneHne 4acTOTBl W TEpHoJa  KoyeOaHUH
MPY>KHHHOTO MasiTHAKA
97 HccnenoBanne 3aBUCUMOCTH — Iepuoja  KoJjieOaHM

MOABEUIEHHOTO K HHUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH  TIepHoOJa  KoJeOaHHi
MPY>KUHHOTO MAasTHUKa OT Macchl Tpy3a. I[IpoBepka
HE3aBHUCHUMOCTH nepuo/ia KoJIeOaHMI rpysa,
MOABEUIEHHOTO K HUTHU, OT MAacChl Irpy3a U KECTKOCTH

npykuHsbl. i3MepeHue yckopeHus cCBOOOAHOTO NaieHUs




10

11

9.8

9.9

dusnueckue sBJICHUS B Oprupoac: BOCHPHUATUC 3BYKOB
KUBOTHBIMH, 3EMIICTPACCHUC, celicMUYecKHe BOJIHBEI,

IyHaMHu, 3XO

Texunueckue YCTpOfICTBaZ 9XO0JIOT, HCIIOJIb30BaHUC

yJIbTpa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DONEKTPOMarHUuTHOE IoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
10.2 [Ikana 31€KTPOMarHUTHBIX BOJIH
103 DnexkTpoMarHuTHas npupoja cBera. CKOpOCTh CBeTa.
' BonHoBble cBolicTBa cBETa
[IpakTuueckue pabOTHI:
10.4 N3yueHne CBOWCTB  3JEKTPOMAarHUTHBIX BOJH C
MIOMOIIIBI0 MOOMIIBHOTO Telle(hoHa
Odusnyeckue SBICHHUS B MPHUPOAE: OUOIOTHYECKOE
10.5 JIIEUCTBUE BUJIMMOTO, yIbTpaduoIeTOBOTO 54
PEHTT€HOBCKOTO U3Ty4YeHUI
0.6 TexHnueckue yCTpOMCTBA: UCIIOJIb30BaHUE
' AJIEKTPOMArHUTHBIX BOJIH AJIi COTOBOM CBSI3U
CBETOBGBIE ABJIEHUA
11.1 JlyueBasa monenb cBera. IcTOUHUKY CBETa
11.2 [IpsimonnHENHOE pacpOCTpaHEHHUE CBETA
Otpaxenue cera. [lmockoe 3epkano. 3aKOH OTPaXKEHUS
11.3
cBeTa
14 [Ipenomsienne cBera. 3aKOH TIIPEJIOMIIEHHS CBETA.
' [losHOE BHYTpEHHEE OTpaXKEHHUE CBETA
11.5 JInnza. Xop j1ydei B JIMH3E

11.6

OnTtuueckass cucrema ¢oToanmapara, MHUKPOCKOTA H

TCJICCKOIIa

11.7

I'maz kak onrtuyeckas cucrema. biauzopykocts u

JaJIbHO30PKOCTDb




11.8

Paznoxenue Genoro cBera B criektp. OnbiTel HpioTOHA.

Crnoxxenue CIICKTpPaJIbHBIX IBETOB. III/ICHCPCI/IH CBCTa

11.9

11.10

11.11

KBAHTOBBGIE

[IpakTuueckue padOTHI:

#HH#HPar###ccnienoBanue 3aBUCUMOCTH yria
OTpaXKeHUs CBETOBOTO JIy4a OT YIJIa MaJeHHUs.
#HH#HPar##l13yueHne  XapakTepUCTHK  M300paKeHHS
IIpeIMEeTa B INIOCKOM 3€pKalle.

#HHHPar###ccnienoBanue 3aBUCUMOCTH yria
MIPEJIOMIICHUSI CBETOBOIO JIydya OT yIjla MaJeHus Ha
IPaHULIE «BO3/1yX — CTEKIION.

#itPartHt# lonyuenne w300paKeHUH C  MTOMOIIBIO
coOuparoIen JTMH3BI.

##HtPar#H##Onpenenenne (GOKYCHOTO pacCcTOSHUS U
ONITUYECKOM CUITBI COOMPAIOIIEH JTHH3BI.
HHHPar###ONbITEl O Pa3NOKEHUIO OEJIoro CBETa B
CIIEKTD.

H#AH#Parf##ONBITHl TI0 BOCIPUATHIO IBETa IPEAMETOB
MIpHU UX HAOJIOJCHUH Yepe3 IIBETOBbIE (PUIBTPHI
®dusnueckue sBieHUs B mpupoje: 3atMeHus CoiHia u
JIyHbl, 11BE€Ta TeJd, ONTHYECKHE SIBIEHUS B aTMocdepe
(uBeT HEOa, pedpakius, paxyra, MUPax)

TexHnuueckue YCTpOMCTBA: OYKH, MEPUCKOIIL,
(dboToanmapar, ONTHIECKHUE CBETOBO/IbI

SABJIEHUA

12.1

OneiTel Pezepdopna u miaHerapHass Mojeib aToMa.

Mopens aroma bopa

12.2
12

I/ICHYCKaHI/IC 1 IIOTJIOIICHHME CBETAa aTOMOM. KBaHTHI.

JInnelyaTele CIIEKTPHI

12.3

12.4

12.5

PannoaktuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3TydeHUs

CTpOCHI/IC aTOMHOI'0  dapa. HYKJ'IOHHaﬂ MOACIb

aTOMHOTO siapa. M30Tomnbl

PapnoaktuBHbie npeBpamenus. Ilepuon mnomypacnana




ATOMHBIX AOCP

SnepHble peakuuy. 3aKOHBI COXPAaHEHUs 3apsiiOBOrO U

12.6
MaccoBOI'0 YUCEN
12.7 DHeprus CBI3U aTOMHBIX s1iep. CBsA3b MACChl U SHEPTUU
18 Peakuuu cunTtesa u nenenus saep. McTouyHuku sHepruu
' CouHiia 1 3831
199 Snepnas osHepretuka. JleiicTBHE  paguOaKTUBHBIX
' U3JIy4YEHUH Ha )KUBbIE OPraHU3MBbI
[IpakTuueckue padbOTHI:
HaGntoneHne CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
U3ITy4EHUS.
12.10
HccnenoBanue TpeKoOB: U3MEPEHHE SHEPIMU YACTHIIbI
110 TOPMO3HOMY TIyTH (110 poTorpadusm).
W3mepenue paanoakTUBHOTO (poHa
®usnyeckue SBICHUSA B INPUPOJAE: €CTECTBEHHBIN
pazroaKTUBHBIN ¢oH, KOCMHUYECKHE IyuH,
12.11 pPaAMOAaKTUBHOE H3JIyYEHUE IPUPOJHBIX MHHEPAIOB,
JEHCTBHE PAJMOAKTUBHBIX W3JIyYEHHH Ha OpPraHU3M
YyeJioBeKa
12 TexHnueckue YCTpOICTBa: CIIEKTPOCKOII,

VHJIMBUIyaJIbHBIA TO3UMETP, KaMepa Bunbcona

ITPOBEPAEMBIE HA OI'D 11O ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMBI OCHOBHOTI'O

OBHIET'O OBPA3OBAHUSA
Kon IIpoBepsiemble TpeOOBaHUS K NPEAMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0a30BOro ypoBHSI 0CBOEHUS OCHOBHOI 00pa3oBaTe/IbHOIM
TpedOBaHUsA NPOrpaMMbl OCHOBHOI0 0011ero odopasosanusi Ha ocHoe ®I'OC
| [Tonumanue ponu  QU3MKKM B HAY4YHOM  KapTHMHE  MHpa;
c(OpMUPOBAHHOCTH 0a30BbIX MPEICTABICHUI O 3aKOHOMEPHOU CBS3H




U II03HABa€MOCTU SIBJICHUW MPUPOABI, O POJM DSKCIEPUMEHTa B
¢uszmke, o cucTeMooOpa3yromield poau (U3MKA B Pa3BUTHHU
€CTECTBEHHbIX HayK, TEXHUKM M TEXHOJIOTUH, 00 3BOJIOLUU
(¢u3nUecKuX 3HAHUKW W MX POJM B LIEIOCTHOH €CTECTBEHHOHAYYHOU
KapTHUHE MHUpA, O BKJIAAEC POCCHUHCKMX U 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKU, OOBSCHEHHME MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IOJE), O JBHXKEHUU Kak
crioco0e CyIIecTBOBAHUS MaTepHH, 00 AaTOMHO-MOJIEKYJIIPHOI Teopuu
CTPOCHHUSI BEUIECTBA, O (PU3NYECKOH CYIIHOCTH SIBICHHH MPUPOJIBI
(MEXaHMYECKHUX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX M KBaHTOBBIX);
YMEHME pa3ianuydarh SBJICHUS 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOe SIBJIICHUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MUECKUX SIBICHUI
B OKpYXarollleM MHWpE, BBIIEHAA HX CYLIECTBEHHBIE CBOMCTBA

(mpu3HaKM)

BJ'IaIleHI/Ie OCHOBAMH ITOHSTHIHOI'O arrmapara M CHMBOJIMYCCKOTO
sA3bIKa (1)I/I3I/IKI/I U HUCIIOJIb30OBAHHEC UX IJId PCIICHUA y‘~IG6HI>IX 3aaa4,
YMCHHUC XapaKTCpU30BaATb CBOMCTBA TCI, (I)I/I3I/ILI€CKI/IG SABJICHUA H

MpoNHeCChl, UCIIOJIb3Y (I)YH)IaMCHTaHLHLIe 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHue OnuChIBaTh HN3YYCHHBIC CBOICTBA TEIl U (I)I/IBI/ILICCKI/IC SABJICHUA,

HCIIOJIb3YA (I)I/I3I/I‘IGCKI/IC BCIIMYHHBI

BrnageHne ocHOBaMH METOJOB HAyYHOTO TIO3HAHUS C y4ETOM
coOnrofieHus MpaBuiI 0€30MacHOro TpyjAa: HaONoIeHHEe (PU3NYECKUX
SIBJIEHUM

YMEHHE CaMOCTOSATEIHHO COOHMPATh IKCIEPHUMEHTATBHYIO YCTAaHOBKY
W3 JaHHOTO Habopa 00OpYyMOBaHMS MO WHCTPYKIIMH, OMHCHIBATH XOJI
OTIBITA U 3aMKCHIBATh €T0 PE3yIbTaThl, HOPMYITHUPOBATH BHIBOIBL;
MPOBEJICHUE TPSIMBIX U KOCBEHHBIX H3MEPEHUN (PU3NIECKIX BETUUHH:
YMEHHE IUIAHUPOBAaTh W3MEPEHHS, CaMOCTOSATEIBHO COOMpaTh
OKCIICPUMEHTAIBHYIO YCTAaHOBKY 110 HWHCTPYKIIMH, BBIYUCIATH
3HAYEHWE BEIMYUHBI U AHAIU3UPOBATH TONYUYEHHBIC PE3YNIbTATHI C

y4E€TOM 3aJaHHOU MOTPELIHOCTH PE3yJIbTaTOB U3MEPEHHUN;




MMPOBCACHUC HCCIOXKHBIX OKCIICPUMCHTAJIbHBIX I/ICC.HGI[OBaHI/II\/'I;
CaMOCTOATCIIBHO CO6I/IpaTB OKCIICPUMCHTAJIBHYKO  YCTaHOBKY H
MMpOBOAUTH HCCICIOBaHUC 10 HHCTPYKIHH, IMPEACTABIIATH
MOJIYUYCHHBIC 3aBUCUMOCTU (1)I/I3I/I‘-I€CKI/IX BCJIIMYHMH B BHUJC Ta6JII/ILI u
I‘pa(bI/IKOB, YUUTBIBATh NOTPCIIHOCTH, ACIATh BBIBOJALI 110 PE3yJibTaTaM

HUcciaca0oBaHusA

[lonnmaHue  XapakTepHBIX  CBOHCTB  (u3mueckux  Mojenei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHUS
ra3oB, >KMJIKOCTEH W TBEPABIX TeEJ, IIAHETApHAs MOZEIb aToMa,
HYKJIOHHAsl MOJI€JIb aTOMHOTO sJipa) U YMEHHE NPUMEHSTb UX IS

00BsICHEHUST (PU3NUECKUX TIPOIIECCOB
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YMmeHue oOBSCHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
yuclie€ W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICCTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3yUeHHbIE CBOICTBA (U3NUYECKUX

HBHCHHﬁ, (bHSquCKHC 3aKOHbI, 3dKOHOMCPHOCTHU 1 MOICJIA

VYMeHue pemarb pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTONB3ysd 3aKOHbl U (OpPMYJIbl, CBSI3bIBAaIOIIUE (U3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIlMCHIBaTh KpAaTKOE YCIOBHE 3alayH,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BbIOMpATh 3aKOHBI U (OPMYJIBI,
HEoOXouMBbIe Il €€ pelIeHus, UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
IIPOBOJUTH PAcy€Tbl U OLIEHUBAThb PEAIUCTUYHOCTH IIOJyYEHHOIO
3HayeHUs (PU3MYECKOI BEIMUYMHBI, YMEHUE ONPENENATh pa3MEPHOCTh

(bu3HYECKOI BENTNYNHBI, TOTYYEHHON IPU PELLIEHUH 3aJauu

YMeHHe XapakTepu30BaTh IIPUHLUIBI  JCUCTBUSA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCJ€ OBITOBBIX MPUOOPOB, U IMPOMBIILIEHHBIX
TEXHOJIOTMYECKUX MPOLECCOB MO MX ONUCAHUIO, UCIIONb3Ys 3HAHUS O
CBOWCTBaX (U3MYECKUX SBICHUA M HEoOXoauMmble (QHU3HNUECKUe

3aKOHOMCPHOCTHU

YMeHue UuCHojib30BaTh 3HAaHUS O (U3MYECKHX SBJICHUAX B
MOBCEIHEBHOM KM3HM 111 oOecrnieyeHHss ©€30MacHOCTH  TNpHU
oOpamieHun ¢ OBITOBBIMM ~ HpHOOpaMH M TEXHUYECKUMH

YCTpOICTBaAMH, COXpaHEHHUS 3/I0pOBbS U  COOJIIOJIEHUS HOPM
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9KOJOTHYCCKOTO0 IIOBCACHHUA B oxpyxcaromeﬁ cpeac; MNOHUMAHUC
HCO6XOI[I/IMOCTI/I IIPUMEHCHUA I[OCTI/I)KCHI/Iﬁ (1)I/I3I/IKI/I A TEXHOJOTHH

A PadOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHU S

OnelT TOMCKa, TpeoOpa3oBaHUs M MpPEACTaBICHUS HHPOpMALUU
(bu3UYECKOro CoJep)KaHus C HCIOJIb30BAaHUEM HH()OPMAIIOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHUE OLECHHUBATH JIOCTOBEPHOCTH
MOJIy9eHHOW WHQOpPMAIIMM HA OCHOBE UMCIONIMXCA 3HAHWA W
JOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHME  MCIOJb30BaThb  IpPHU
BBIMIOJTHEHUH Y4YeOHBIX 3aJaHUi HAyYHO-MOMYJISIPHYIO JUTEpaTypy
(UBUYECKOTO COJEp>KaHMsI, CIIPAaBOYHBIE MaTepHalIbl, PECYpPChl CETH
WNurepuer; BiameHue 0a30BbIMM  HaBBIKAMH — IIPeoOpa3oBaHUA
uH(pOpMallMd U3 OJHONH 3HAKOBOM CHCTEMBI B JAPYTYIO; YMEHHE
co37aBaTh COOCTBEHHBbIE IHUCHMEHHBIE M YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIBKHMX MCTOYHHKOB

INNEPEYEHDB 2JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbBIX HA OI'2 11O

OU3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 MEXAHMWYECKHUE ABJIEHUA

Mexannueckoe aBuxkeHHe. MatepuanbHas Touka. (Cucrema  OoTcuéra.

1.1
OTHOCUTENBHOCTD IBUXKEHHS
PaBHOMepHOE U HepaBHOMepHOe JBHkeHHe. CpeaHsis ckopocTh. PopMmyna st

1.2 BBIYUCIICHUS CpeIHeH ckopocTu: v = S/t
PaBHOMepHOE NpSMOIIMHENHOE JBH)KEHHE. 3aBUCUMOCTh KOOPJAMHATHI Tela OT
BPEMEHHU B CIIy4ae PaBHOMEPHOI'O MPSIMOJIMHEUHOTO IBUKEHHUS:

3 x(1)=x,+vt
I'padmkn 3aBUCHMOCTH OT BpPEMEHHU [UIsl TPOEKIHH CKOPOCTH, TMPOCKIIUN
MEpEMEILIECHUSA, IIyTH, KOOPAUHATBI MPU PABHOMEPHOM NPSAMOJIUHEWHOM
JBUKEHUH




3aBUCUMOCTh KOOpDJMHATHI Tela OT BPEMEHHU B CIy4ae pPaBHOYCKOPEHHOIO

HpHMOHHHeﬁHOFO JBUXKXCHHA .

(] iy

Sx{f} = 1':|;|: *f_l'.?x *

@opmynbl Uil MPOSKIUU TEPEMEIICHUs], MPOEKIMH CKOPOCTH U MPOEKIUU

YCKOPEHUs IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBUKCHHUH:

2
1.4 .sx(r]=v‘}x-r+ax-%.
U_\'('f) =Up, T4, £,
a.(7) =canst,
UI.‘cz - Ul.'r2 =2a.‘r5.‘r
I'paguky 3aBUCUMOCTH OT BpPEMEHH JUIsI MHPOEKIHUHM YCKOPEHHs, MPOEKIHUU
CKOPOCTH, NPOEKIMU IEpPEeMEIlEeHUsl, KOOPIMHATBI MpU PABHOYCKOPEHHOM
PSIMOJIMHEHHOM JIBUKECHUN
CBoboanoe naneHue. PopMyJbl, ONUCHIBAIOIINE CBOOOJHOE MaJeHHUE Tena I10
BEepPTUKAIN (IBMKCHHWE TeJla BHHU3 WJIM BBEPX OTHOCHTEIBHO MOBEPXHOCTH
1.5 3emnu). ['paduxu 3aBuCUMOCTH OT BpEeMEHM /s MPOEKLUUU YCKOpPEHHS,
IOPOEKIMM CKOPOCTH M KOOPAMHATBl HpU CBOOOJHOM TMAaJeHUM Tejla 110
BEPTUKAJIH
CKOpOCTh PAaBHOMEpPHOTO [IBM)KCHHUSI Tela 10 OKpY)XHOCTH. Hampasienue
CKOpOCTH.
®opmyna A8 BBIYUCICHHS CKOPOCTH 4epe3 paguyc OKPY>KHOCTH U TEepHO[
oOpareHus:
L= 2MR
T
16 LlerTpocTpeMuTensHOEe yCKOpeHHe. HampaBiieHue 1EeHTPOCTPEMHUTEIHFHOTO

ycKkopeHusi. @opmyiia 7151 BBIYUCICHHS] YCKOPEHUS:

®dopmyiia, CBSI3bIBAIONIAs IEPHOJT M YACTOTY OOpaleHHUS:

ve L
T




Macca. IInotaocts BemecrBa. @opmyJia 11l BBIYUCICHHS TIJIOTHOCTH:

_m

1.7 v
1.8 Cwita — BekTopHas ¢puzuveckas BennuuHa. CI0KeHHe CHIT
1.9 SBnenue unepuuu. [lepsriit 3akon HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS TeJIa U BEKTOpa CUIIbI, IEHCTBYIOIIEH Ha
TEJo
B3anmoneiicteue ten. Tperunii 3akoH HeroToHa:
F, ,=-F,
21 12
1.11
TpeHne nokos u TpeHue ckoapxeHus. Dopmya 11 BEIYUCICHUS MOLYJIS CHIIBI
TPEHMSI CKOJIbKEHHUS:
1.12 Fp=n-N
Hedopmanust Tena. Yopyrue u Heynpyrue nedopManuu. 3aKOH YOpPyroi
nedopmanuu (3akoH ['yka):
1.13 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TATOTEHHUS:
1.14

m, -m,
F=G L1 _2

B2




1.15

Cuna TspKecTu. Y CKOpeHHe CBOOOTHOTO MaeHUS.
dopmya 715 BBIYUCIICHUS CUITBI TSDKECTH BOJIM3H noBepxHocTu 3emiu: F = mg.
JIBmxenue manet Bokpyr Comnnua. [lepBas kocMudeckasi CKOPOCTb.

HesecoMocTs 1 neperpysku
Nmnynbe Tena — BeKTopHast pu3nyeckasi BeIMUMHa.
p=mb

I/IMHy.]'IBC cucreMsl Ten. 3meHenne HUMITYJIbCA. I/IMHy.]'IBC CHJIBI

1.16

3aKkoH COXpPAaHCHUS UMITYJIbCa JIA SaMKHYTOﬁ CHUCTECMBI TCII.
=y +m, U, =const

PeakTuBHOE ABMXKCHUE

1.17

Mexanndeckast pabora. @opmya I BBIYUCICHUS PaOOTHI CHIIBI:

A=Fsoosc

MexaHuueckasi MOIIHOCTb:

N=24
I

1.18

1.19

Kunernueckas u NMOTCHIMAJIbHAsA SHECPIrUsl. CDOpMYJ'Ia JJIA BBIYMCIICHU A

KMHETUYECKON IHEPTHMU:

HE_)E
Ep=—r

TeopeMa 0 KHHETHYECKOM OHEPIUH. <D0pMyna JJIS BRIYMCIIEHUS MOTEHIIHAIBLHOMN
OHEPTrUu TCjia, MOAHATOIO

HaI 3eMIEN:

E,= mgh

Mexanundeckast SHEPTHsL:
E=E;.+E 2

3aKOH COXpaHEHUs] MEXaHUYECKOM sHeprun. @opmyJia sl 3aKOHA COXPaHEHUS




MEXaHUYECKON YHEPTUU B OTCYTCTBUE CWJI TpeHUs: £ = const.

[IpeBparenre MeXaHHUYECKON YHEPTUU MTPU HAJTUUYUU CUIIBI TPEHUSI.

1.20

[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIOY» MEXAHUKH.
Peruar. Moment cunel: M - Fl.

VYcnoBue paBHOBECHSI pblyara:
M +M, +..=0
[TonBwxHBIN 1 HenoABWXKHBINA 0s10ku. KIT/] mpocThIX MeXaHU3MOB,

n= Anonesnas
"%Tpﬁqenma

1.21

1.22

1.23

JlaBneHue TBEPAOTO Tea.

@opMyia 1 BBIYMCICHUSI 1aBJICHHs TBEPIOTO Tena:

_E
p_s"

JlaBienue raza. ATMochepHOe TaBlIcHHE.
['mapocraTudeckoe JaBlieHUE BHYTPH JKUIKOCTH.

CDopMyJIa IJI BBIYUCIICHUA JAaBJICHUS BHYTPU KUIAKOCTH:

p=pgh+p_,

3axoH [lackans. ['mapaBnudeckuii npecc

3akon Apxumena. DopMmyna s ONPENETICHHUS BBITAJKUBAIONIEH

HeﬁCTByI'OH_[eﬁ Ha T€JI0, HOpr)KéHHOC B XKXUAKOCTb UJIU I'a3:
F Apx. — pgV

Ycnopue niaBaHus Tena. [1naBanue CyZI0B 1 BO3QYyXOILIaBaAHUC

CHIIBI,

1.24

Mexanudeckue KoneOaHus. AMIUIMTYJa, TEPUOJ W HYacToTa KoJeOaHMA.

dopmyiia, cBA3BIBAIOIIAS YACTOTY U IEPUOJT KOJICOaHUH:

1.25

MaremMaTtnueckuii M TpYyXUHHBIA MaATHUKU. lIpeBpamienune sHepruu mnpu

KOJIE0ATEIbHOM IBUXKEHUU




1.26

3aryxatomue Konedanus. Beinyxaennsie konebanus. Pesonanc

1.27

Mexanunueckue BOJHBI. [IpomonbHbie W mONEpeyHble BOJHBI. J[IMHA BOJIHBI U

CKOPOCTb PAaCIpOCTPAHCHUS BOJIHBI:

b=v-T

1.28

3Byk. I'poMKoCcTh M BbICcOTa 3ByKa. OTpa’k€HHE 3BYKOBOM BOJIHBI Ha TpaHMIIE

IByX cpen. MH]pa3ByK U yIbTpa3ByK

1.29

IIpaxmuueckue pabomoi

N3MepeHne cpelHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPYXUHBL, KOd(PPUIMECHTa TPEHUS CKOIBXKEHUS; Pa0OThI CHIIBI TPECHHUS, CHIIBI
VOPYTOCTH; CpelHeld CKOPOCTH IBMKEHHs OpycKa MO HAKJIOHHOH IUIOCKOCTH;
yCKOpeHuss Opycka Mpu JBMKEHUM IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoaa KojebaHnii MaTeMaTHYECKOIro MasgTHHKA; YaCTOTbl MW MICpUOJa
KoJie0aHUH TIPYKMHHOTO MasTHUKA, MOMEHTA CHJIbI, ICHCTBYIOIIETO HA phIYar;
paboThl CHJIBI YHOPYrOCTH MpU HOABEME Ipy3a C MOMOIIBIO HEMOABHKHOTO
050Ka; pabOTHI CUITBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ IOMOIIbIO MOJIBUKHOTO
OJoKa.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOW CHIBI OT 00bEMa MOTpyKEHHOM
YacTH Tejla U OT IUIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOIIEH CUJIBI
OT MaccChl T€Ja; CUJIbl TPEHUS CKOJIBXKEHUS OT CHJIbI HOPMAJIbHOTO AABJICHUS U OT
poAa MOBEPXHOCTH; CHJIbI YIPYTOCTH, BOZHUKAKOUIEH B MPYKUHE, OT CTEIECHU
nedopmaluu TPy >KUHBI; YCKOPEHUs OpycKa OT yrjla HakJIOHA HampaBIISIONICH;
nepuoza (4acToThl) KoueOaHUl HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEepHOja
KojeOaHui MPYKUHHOTO MasTHHKAa OT MacChl Irpy3a M KECTKOCTU TMPY>KUHBI,
HCCJIEIOBAaHUE HE3aBHCHUMOCTH IepHoJa KoJieOaHMIl HUTSHOTO MAasTHHUKA OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHS pblyara

1.30

Qusuueckue A6neHUs 6 npupode: TPUMEPbl IBWXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKHUBOW M HEKMBOW MPUPOJIE, NEUCTBHE CHIIBI TPEHUS B IPUPOJIE U
TEXHUKE, TNPWIMBBI U OTIUBBI, JBIKEHUE IUIaHET COJIHEYHON CHCTEMBI,
PEaKTUBHOE JBUKEHHE KUBBIX OPTaHU3MOB, PbIYaru B TEJIE YEJIOBEKA, BIUSIHUE
aTMOC(EepHOro JaBJCHUs Ha >KMBOM OpraHus3M, IUIaBaHHE pbIO, BOCIPHUITHE

3BYKOB XMBOTHBIMH, 3EMJICTPSACCHUC, ceilicMUUecKue BOJIHBI, IYHaMH, 5X0

1.31

Texnuueckue yCMpOﬁCWlGG.’ CIIUAOMCTP, AATYUKU IIOJIOKCHUA, PACCTOAHUA U




YCKOpPEHHUs, NUHAMOMETp, TMOMIIIUIHUKHA, PAKEThl, pbIYar, TMOABUKHBIA U
HEMNOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTb, MPOCThIE MEXaHU3MBI B OBITY,
COOOILAOIIMECs] COCYAbl, YCTPOWCTBO BOAONPOBOJAA, THAPABIMYECKH Ipecc,
MaHOMETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,

UCTIOJIb30BAHUE YIIBTPa3BYKa B OBITY U TEXHHUKE

2 TEITJIOBBIE SABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETHYECKOM  TEOPUM  CTPOCHHUS
2.1 BemlecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUM BEIECTBA.
Kpucramnmaeckue u amopdHbIe Tena
55 JBwxenue wyactuy BemiecTBa. CBSA3b CKOPOCTHM JABUKEHUS 4YacTHL C
. Temrneparypoii. bBpoyHoBckoe nBmxenue, uddy3us
2.3 CMmauyuBaHue Y KalWJUISIPHBIE SIBIICHUS
24 TemioBoe paclIupeHue U CxaTue
2.5 TennoBoe paBHOBECHE
Yy Buytpennsas sneprus. Pabora u Teruionepenadya Kak CHoocoObl HM3MEHEHUS
' BHYTPEHHEH SHEPruu
2.7 Buapl Terionepegadn: TEIIONPOBOIHOCTh, KOHBEKIIMS, U3TyUYEHUE
Harpepanme wu oxnaxnenue tein. KoaumyecTBo  TEIIOTHL. Y aeibHas
TEIUIOEMKOCTb:
2.8
O=cm(ty—t)
3aKOH COXpaHEHHUsS PHEPrMM B TEIUIOBBIX MpOIEcCax. YpPaBHEHHE TEIIIOBOTO
Oananca:
2.9 Ql +Q2 —
Ucnapenne u kxoHuaeHcanud. V3mMeHeHHe BHYTPEHHEH SHEpPruuM B MpOLECCEe
510 UCMapeHuss M KoHAeHcauuu. KumeHwe IKHUIKOCTU. YJielnbHas TeIjioTa
' napooOpa3zoBanus: L = O/m
2.11 Bnaxnocts Bo31yxa
2.12 [InaBnenne wu Kpuctasuzauus. V3MeHeHWe BHYTPEHHEH DSHEpPruvd Mpu




IJIaBJICHUU U KPpUCTAJIM3AllNN. YILGJIBHaSI TCILIOTA IIJIaBJICHUA:

0

m

2.13

BHyTpeHHs dHeprus cropaHus TOIUIMBA. Y IeJbHAs TEIJIOTA CTOPAHMS TOILJIUBA:

q=0/m

2.14

[Tpuniuns! paboTs! TermnoBbix apuraresneid. KITJ[ terioBoro apurarens

2.15

2.16

2.17

Ilpakxmuueckue pabomul

N3mepenne yaenbHOW TEINIOEMKOCTH METAJUINYECKOr0 LHHIMHIPA; KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHATHOM TeMmIepaTypbl (QHUKCHPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HArpeTblii IWINHAP; KOJUYECTBA TEILIOTHI,
OTJIaHHOI'O HAarpeTbhiM LMJIUHAPOM, MOCJIE OIyCKaHUs €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIIAXKHOCTU BO31yXa; YACIBHOW TEIUIOTHI
IJIaBiaeHUs Jibaa. lccnenoBaHwe HWM3MEHEHUs TeMIIepaTypbl BOXBI  IIPH
Pa3IMYHBIX YCJIOBUSX; SIBICHHUS TEIJIOOOMEHa IpU CMEIIMBAHUHM XOJIOJHOW U

ropsmeﬁ BOJBI; IIpOo1ieCCa UCIIApCHUA

Qusuueckue sA61eHUsA 8 npupooe: TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJICHUSI B NPUPOJE, KPUCTAIIBI B IpHUpoae, uzinydeHue CoilHLA, 3aMep3aHue

BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

Texnuueckue ycmpoticmea: KalWUIAPbl, IPAMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
JKUAKOCTHBIM TEPMOMETp, NaTYMK TEMIIEPATyphbl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOWHA, IBUraTellb BHYTPEHHETO

CropaHus

3.1
3.2

OJIEKTPOMATHUTHBIE ABJIEHUA
Onexktpu3zanus Tell. J[Ba BUa 3JIEKTPUUECKUX 3apsi0B

B3anmoneiicTere 3apsskeHHBIX Tell. 3akoH Kynona

33

34

3.5

3aKOH COXpaHEHHS JICKTPUIECKOTO 3apsiia

SHCKTpI/I‘ICCKOC ITOJIC. HaHpﬂ)KéHHOCTL QJICKTPHUYCCKOI'O  IIOJIA. HpI/IHI_II/IH

CYNEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

Hocurenmn »snekrpuueckux 3apsaoB. JleMCTBHE SIEKTPUYECKOrO TMOJsS Ha

SJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUIJICKTPUKU




ITocTosiHHBIN Ay1eKTpUYecKUil TOK. JleficTBus 3nexkTpudeckoro Toka. Cumia Toka.

Hanpsixenue.
3.6 I=q/t,U=A/4

DNEKTPUUECKOE COIIPOTUBIIEHHE. Y AETBHOE 3IEKTPUUECKOE COIIPOTUBIICHHUE:
3.7 R =pl/S

3akon OMa a1 ydacTka aekrpudeckoit nenu: [ = U/R
3.8

ITocnenoBarenbHOE COETMHEHHUE IPOBOAHUKOB:

I,=1,: U=U,+U,: R=R +R,
39 [TapajuienpHOE COEAMHEHNE TPOBOIHUKOB PABHOT'O CONPOTUBIICHUS:
U =U;I=I+I; Rz%.

CMmeliaHHble COETUHEHUS IPOBOIHUKOB

Pabota u momHoCTh AnekTpudeckoro Toka. 4 = Ult, P = Ul
3.10

3akoH Jlxxoynsa — Jlenua:

2

3.11 O=I"-R-t

OneiT Opcrena. MarHuTHoe IoJie IPSIMOrO IMPOBOJHHMKA € TOKOM. JIMHMM
3.12

MarHMTHON MHIYKIIUU

MarauTHoe 10J€ TOCTOSIHHOTO MarHuTa. B3auMoaelcTBHE NOCTOSHHBIX
3.13

MarHuTOB
3.14 JleficTBHe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekrpoMarHuTHON MHAYKUuU. [IpaBuio Jlenna

IIpakxmuueckue pabomoi
3.16 W3mepeHre  DJIEKTPUYECKOTO  CONPOTUBIIEHUS  PE3UCTOpa;  MOIIHOCTH

SJICKTPHUYCCKOI'O TOKA, pa60T1>1 QJICKTPHUYICCKOIr'0 TOKA.




HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HMKAIOIIETO B IPOBOJHMKE
(pe3ucTopsl, JIaMIIOYKa), OT HAIPSKEHHUsI HAa KOHLIAX IPOBOHUKA; 3aBUCHUMOCTH
COIIPOTHUBJIEHUS OT JUIMHBI IIPOBOJIHUKA, IJIOLIAN €r0 MONEPEeYHOro CeYeHUs U
YZEIBHOTO COIPOTUBIICHHUS.

ITpoBepka mpaBuia Ui IEKTPUYECKOTO HANPSHKEHUS MPU MOCIEI0BATEIBHOM
COCMHEHUU NPOBOJHHUKOB; IpaBWJa Uil CUJIbI 3JIEKTPUYECKOIO TOKa IMpHU

napajuieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupolde: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 ANIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHMUTHOE T0JI€ 3eMJIH, APEiQ IMOJIIOCOB,
POJIb MArHUTHOTO TIOJISL JUIsl )KU3HU Ha 3eMJIe, MTOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIEpMETp, BOJIBTMETP, PEOCTar,
CUETUYMK  JIEKTPUYECKOW  DHEPruH,  3IEKTPOOCBETUTENbHBbIE  MPHOOPHI,

3.18 HarpeBaTeybHbIE AIIEKTPOIIPUOOPHI (mpumepsl), ANEKTPUUYECKUE
[PEIOXPAaHUTENH, D3JIEKTPOMArHuT, JJIEKTPOJBUraTellb IOCTOSHHOTO TOKAa,
reHepaTop MOCTOSHHOI'O TOKa

3.19 DneKTpoMarHuTHbIE BOJIHBL. [1Ikana 351eKTpOMarHuTHBIX BOJIH

3.20 JIyueBas monens ceera. IIpsiMonnHeHOE pacipOCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio

3.22 [Ipenomnenue cBeta. 3aKOH MPEJIOMIICHUS CBETA

3.23 Hucniepcus ceera

394 Jlunza. Xox syueit B nuH3e. PoKycHOe paccTosHME JUH3bL. ONTHUECKas Cuia

' muH3sl: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. Onruyeckue npuoopsl
IIpakxmuueckue pabomoi
#HiHParf##l3Mepenue ONTUYECKOM CHIIBI coOHparoleil JHH3BL, (POKYCHOTO
paccTosiHUs cOOMparoIiei JIMH3bI (10 CBOWCTBY PaBEHCTBA pa3MEpOB MpeaAMeTa U
n300pakeHus], KOr/ia MpeIMeT PACHOJIOkKEeH B JBOWHOM (OKyce), MoKazaTesns

3.26 MIPEJIOMJIEHUS CTEKJIA.

#H##Par###lccnenoBanue CBONCTBa M300paXKeHUs, MOJYYEHHOTO C TTOMOIIBIO
coOuparomiell JTHH3bI, U3MEHEHHUs (OKYCHOTO DPACCTOSIHHS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yTJa MPEJOMJICHHS CBETOBOIO Jyya OT YIJia MajeHus Ha

T'paHUIEC «BO3AYX — CTCKIIO»




397 Qusuueckue senenus 6 npupode: 3atmenus ConHua u JlyHbl, 1BeTa Ted,
. ONTHYECKHUE sBJICHUS B aTMOoc(hepe (11BeT Heba, pedpakiius, pamxyra, MUPax)
Texnuueckue ycmpoticméa: OYKH, TEpUCKOI, (oToanmapaT, ONTHYECKUE
3.28
CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
A PannoaktuBHOCTh. Anb(da-, Oera-, ramma-u3iaydeHus. Peaknuu anbda-u Oera-
. pacmaja
4.2 OmnebiTel Pe3epdopna o paccesauto anbda-dactuil. [Ltanerapnas Mozenb atoma
43 CocraB aromHoro spa. M3oronsl
4.4 [lepuon nomypacnaja aTOMHBIX SiAEp
4.5 SnepHbie peakiuu. 3aKOHbI COXPAHEHHUS 3apSAJ0BOrO U MAacCOBOTO UHCEN
Qusuueckue A61eHUs 6 npupode. E€CTECTBEHHBIH paJMOAKTUBHBIA  (OH,
4.6 KOCMHUYECKHE JIy4d, pPaJUOAKTUBHOE W3JIyUCHHE MPHUPOJHBIX MHUHEPAJIOB,
JeHCTBUE paAMOAKTUBHBIX U3IIyYeHUN HA OPTaHU3M YellOBeKa
47 Texnuueckue ycmpoticmea: CEKTPOCKOI, HHANBUAYAIbHBINA JO3UMETp, Kamepa
' Bunscona, sinepHas sHepreTuka

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YHEHUKA

» dusuka: 7-i kiacc: 6a30BbIN ypOBEHb: YUEOHHK; 3-€ u3ganue, nepepadorannoe [lepoimkun
N.M., IBanoB A.W. Axunonepnoe obmiectBo «M3aarensctBo «IIpocBemennes

» ®uszuka: 8- kiacc: 6a30BbIN YpOBEHb: YUeOHHK; 3-€ u3anue, nepepadorannoe [lepbiukun
.M., BanoB A.1. AkunonepHoe o61mectBo «M3narensctBo «IIpocBemienne

» dusuka: 9-i kacc: 6a30BbIN YpOBEHb: YUEOHHK; 3-¢ u3aaHue, nepepadorannoe [leprimkuH
UM., I'ytauk E.M., VBanos A.W. u np. AkironepHoe o6mectBo «M3narenscTBo

«ITpocBemenne

METOINYECKHE MATEPHAJIBI U1 YYUTEJIA

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET










